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Newimprov d antibiotics are continually in d mand, particularly f rthetr atment f human diseas s. In- 
creased pot ncy, xpanded sp ctrum of bacterial inhibition, increas d in vivo efficacy, and improv d phar- 
maceutical properties are som of the goals for improved antibiotics. 

Inth search torn w antibiotics, structural modification of known antibiotics is attempted wh n v rpos- 

5 sible. The glycopeptide antibiotics have such complex structures that even small changes are difficult Fur- 
thermore, it is difficult to predict the effect these changes will make in the antimicrobial and physiological prop- 
erties. Processes for modifying known antibiotics and the new active derivatives made by such processes, 
therefore, continue to be of great importance. 

Previously, N-alkyl and N-acyt derivatives of the glycopeptides vancomycin, A51568A, A51568B, M43A 

w and M43D have been prepared (U.S. Patent Nos. 4,639,433, 4,643,987, and 4,698,327). Several of these com- 
pounds exhibited microbiological activity, including activity against vancomycin- resistant isolates. Nicas etal., 
Antimicrobial Agents and Chemotherapy. 33(9): 1477- 1481 (1989). In addition, European Patent Application 
Publication No. 0435603, published July 3, 1993, describes certain N-alkyl and N-acyl derivatives of the 
A82846 glycopeptides, factors A, B, and C. 

15 The formula I compounds of this invention are new members of the glycopeptide group of antibiotics. These 
new compounds are derivatives of known glycopeptide antibiotics that include vancomycin (U.S. Patent 
3,067,099); A82846A, A62846B, and A82846C (U.S. Patent 5,312,738, European Patent Publication 256,071 
Al); PA-42867 factors A, C, and D (U.S. Patent 4,946,941 and European Patent Publication 231,111 A2); 
A83850 (U.S. Patent No. 5,1 87,082); avoparcin (U.S. Patent 3,338,786 and U.S. Patent 4,322,343); actinoidin, 

20 also known as K288 (J. Antibiotics Series A 14:141 (1961); helevecardin (Chem. Abstracts 110:17188 (1989) 
and Japanese Patent Application 86/157,397); galacardin (Chem. Abstracts 110:17188 (1989) and Japanese 
Patent Application 89/221,320); and M47767 (European Patent Publication 339,982). The references listed 
above which describe these glycopeptides are incorporated herein by reference. 

Enterococci are important human pathogens. Infections caused by enterococci are generally difficult to 

25 treat Glycopeptides, such as vancomycin and teicoplanin, have become important therapies in the treatment 
of infections due to enterococci. However, strains of Enterococcus faecium and E. faecal is have recently been 
isolated that are resistant to vancomycin and teicoplanin. Ledercq et at , "Plasmid Mediated Resistance to 
Vancomycin and Teicoplanin in Enterococcus Faecium, " The New England Journal of Medicine , 319(3):157- 
161 (1988), and Uttley et at , "Vancomycin-Resistant Enterococci," Lancet 1:57-58 (1988). The isolates were 

30 also found to be resistant to other antibiotics. A recent survey found 7.9% of Enterococci in United States hos- 
pitals are now vancomycin resistant "Nosocomial Enterococci Resistant to Vancomycin" Morbidity and Mor- 
tality Weekly Report 42 (30):597-598 (1 993). In addition to their broad activity against gram-positive organisms, 
many of the glycopeptide compounds of this invention also exhibit improved antimicrobial activity against 
vancomycin-resistant isolates. 

35 The present invention provides compounds of the formula I: 




or salt thereof, wherein: 
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XandYar achindep nd ntly hydrog norchloro; 

R is hydrog n, 4- pf-vancosaminyl, actinosaminyl, or ristosaminyl; 

R 1 is hydrog n, r mannos ; 

R2 is -NH 2 , -NHCH 3 , or-N(CH 3 )2; 

R3 is -CH 2 CH(CH 3 )2, [p-OH. m-CIJphenyl, p-rhamnose-phenyl, or [p-rhamnose-galactosejphenyl, b>ga- 
lactose-galactose]phenyl, [p-CH 3 0-rhamnose]pheny!; 

R* is -CH 2 (CO)NH 2 , benzyl, lp-OH]phenyl, or [p-OH, m-CI]phenyl; 
R 5 is hydrogen, or mannose; 

Re i 8 4-epi-vancosaminyt, L-acosaminyi, L-ristosaminyl, or L-actinosaminyl; 

R7 is (Qj-C^Jalkenyl, (C2-C 12 )alkynyl. (C,-C 12 alkyl^Re, (C,-C 12 alkyl)-halo, ((VCe alkeny1>-Re. (C^Ce 
alkynyfJ-Re, (C r C 12 alkylJ-O-Re, and is attached to the amino group of R e ; 
R 8 is selected from the group consisting of: 

a) multicyclic aryl unsubstttuted or substituted with one or more substituents independently selected from 
the group consisting of: 

(i) hydroxy, 

(ii) halo, 
(Hi) nitro, 

(iv) (CVCeJalkyl, 

(v) (C r C e )alkenyl, 
(vO^-CeJalkynyl. 

(vii) (C r C 6 )alkoxy, 

(viii) halo-(C r C 6 )alkyl. 

(ix) halo-tCi-CeJalkoxy, 

(x) carbo-(C r C 6 )alkoxy, 

(xi) carbobenzyloxy, 

(xii) carbobenzyloxy substituted with (C r Ce)alkyl, (CVCJalkoxy, halo, or nitro, 

(xiii) a group of the formula -S(0) n .-R 9 , wherein n* is 0-2 and R 9 is (C r C 6 )alkyt, phenyl, or phenyl sub- 
stituted with (Ci-CeJalkyl, ((VCeJalkoxy, halo, or nitro, and 

(xiv) a group of the formula -CtOJNKR 10 ^ wherein each R 10 substituent is independently hydrogen, (C,- 
C e )-alkyi, (C r C 6 )-alkoxy, phenyl, or phenyl substituted with (d-C^alkyl, (C r C«>>-a!koxy, halo, or nitro; 

b) heteroaryl unsubstituted or substituted with one or more substituents independently selected from the 
group consisting of: 

(i) halo, 

(iiMCt-CeJalkyl. 

(iii) (CVCeJalkoxy, 

(iv) halo-tCrC^alkyl. 

(v) halo-(C r Ce)alkoxy f 

(vi) phenyl, 

(vii) thiophenyl, 

(viii) phenyl substituted with halo, (C r C 6 )alkyl. (C r Ce)alkenyl, (C 1 -C e )alkynyl, (C r Ce)alkoxy, or nitro, 

(ix) carbo-(C r C 6 )alkoxy, 

(x) carbobenzyloxy, 

(xi) carbobenzyloxy substituted with (CVCeJalkyl. (C r Ce) alkoxy, halo, or nitro, 

(xii) a group of the formula -8(0)^ R 9 , as defined above, 

(xiii) a group of the formula -C(O)N(R 10 )2 as defined above, and 

(xiv) thienyl; 

c) a group of the formula: 



wherein A 1 is -OCfA^CfA^rO-, -OC^-O.-C^fe-O-, or -C^-C^rCtA*)*-^^, and 
ach A 2 substituent is independ ntlys I ct d from hydrogen, (C r C 6 ^alkyl, (C^C^alkoxy, and (C 4 -C 10 )cy- 
cloalkyi; 

d) a group of the formula: 
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wherein p is from 1 to 5; and 

R 11 is independently selected from the group consisting of: 

(i) hydrogen, 

(ii) nitro, 
(Hi) hydroxy. 

(iv) halo, 

(v) (C r C 8 )alkyl, 

(vi) (Ct-CsJalkoxy, 

(vii) (<VC 12 )alkyl, 

(viii) (C 2 -C9)alkynyl, 

(ix) (C9-C 12 )alkoxy, 

(x) (C r C3)alkoxy substituted with (CrC^alkoxy, hydroxy, halo(C r C3)alkoxy, or (C r C 4 )alkylthio, 

(xi) (C2-C 5 )alkenyloxy, 

(xii) (Ci-C^Jalkynyloxy 

(xiii) halo-(C r C e )alkyl, 

(xiv) halo-tCi-CeJalkoxy, 

(xv) (C 2 -Ce)alkylthio, 

(xvi) (C r C 10 )alkanoyloxy, 

(xvii) carooxy-(C2-C 4 )alkenyl, 

(xviii) (C 1 -C 3 )alky!sulfonyloxy, 

(xix) carboxy-(C 1 -C 3 )alkyl, 

(xx) N-[di(C r C3)-alkyllamino-(C r C3)alkoxy, 

(xxi) cyano-(C 1 -C 6 )alkoxy, and 

(xxii) diphenyt-(C r C e )alkyl, 

with the proviso that when R 11 is (d-C^alkyl, (d-C 8 )alkoxy, or haio, p must be greater or equal to 2, or 
when R 7 is (d-d alkyl)-R 8 then R 11 is not hydrogen, (C r C 8 )alkyl, (C r C 8 )alkoxy, or halo; 
e) a group of the formula: 



wherein q is 0 to 4; 

R 12 is independently selected from the group consisting of. 

(i) halo, 

(ii) nitro, 

(iii) (CrCe)alkyl, 

(iv) (CVC 6 )alkoxy, 

(v) haMCrCeJalkyl, 

(vi) halo-(C r Ce)alkoxy, and 

(vii) hydroxy, and 
(vii) (d-C 6 )thioalkyl; 

r is 1 to 5; provided that the sum of q and r is no greater than 5; 
Z is selected from the group consisting of: 

(i) a single bond, 

(ii) divalent (C r C 6 )alkyt unsubstituted or substituted with hydroxy, (C r Ce)alkyl, or (C r C 6 )alkoxy, 

(iii) divalent (C r C 6 )alk nyl, 
(rv)dival nt (C r Chalky nyl, r 

(v) a group of the f rmula -(C(R 14 ) 2 ) 8 -R 15 - or -R 15 -(C(R 14 )2) 9 -. wherein s is 0-6; wher in ach R 14 sub- 
stituent is ind pend ntly sel cted from hydrogen, (C r C 6 )-alkyl, or (C 4 -C 10 ) cycloalkyl; a nd R15 » s®- 
I cted from -0-, -S-, -SO, -SO r , -S0 2 -0-, -C(O)-. -OC(O)-, -C(0)0. -NH-, -N(C,-C 6 alkyl)-, and 




(R 12 ) q 
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-C(0)NH-, -NHC(O)-, N=N; 

R 13 isind pend ntly selected from the group consisting f: 

(i) (C 4 -C 10 )heterocyclyl, 

(ii) het r aryl, 

5 (iii) (C 4 -C 10 )cycloalkyl unsubstituted or substituted with (C r Ce)alkyl f or 

(iv) phenyl unsubstituted or substituted with 1 to 5 substituents independently selected from: halo, hy- 
droxy, nitro, (0,-0,0) alkyl, (Ct-C^alkoxy, hakHCt-C^alkoxy, halo-(C r C 3 )alkyl, (C^CaJalkoxyphenyl, 
phenyl, phenyHd-C^alkyt, (C r Ce)alkoxyphenyl, phenyl-(C r C3)alkynyl, and (C r C e )alkyl phenyl; 
f) (0 4 -C 10 )cycloalkyl unsubstituted or substituted with one or more substituents independently selected 

w from the group consisting of: 
(l)(C r Ce)alkyl, 

(ii) (C r Ce)alkoxy ? 

(iii) (0 1 -C e )alkenyl, 

(iv) (C r C 6 )alkyny», 

15 (v) (C 4 -C 10 )cycloalkyl, 

(vi) phenyl, 

(vii) phenylthio, 

(viii) phenyl substituted by nitro, halo, (C 1 -0 6 )alkanoyloxy, or carbocycloalkoxy, and 

(ix) a group represented by the formula -Z-R 13 wherein Z and R 13 are as defined above; and 
20 g) a group of the formula: 



25 




wherein 

A 3 and A 4 are each independently selected from 
(i) a bond, 
30 (ii) -O-, 

(iii ) -S(OX-, wherein t is 0 to 2, 

(iv) -C(R 1 7)2-, wherein each R 17 substituent is independently selected from hydrogen, (Ci-CeJalkyl, hy- 
droxy, (Ct-CeJalkyl, (C^CeJalkoxy, or both R 17 substituents taken together are O, 

(v) -N(R 18 )2-. wherein each R 18 substituent is independently selected from hydrogen; (C r C 6 )alkyl; (C r 
35 C e )alkenyl; (C,-Ce)alkynyl; (C 4 -C 10 )cycloalkyl; phenyl; phenyl substituted by nitro, halo, (C r C 6 )alka- 

noyloxy; or both R 18 substituents taken together are (C 4 -C 10 )cycloalkyl; 
Rie ^ Ri2 or R13 as defined above; and 
u is 0-4. 

Another aspect of the invention relates to compositions for the treatment of susceptible bacterial infections 
40 comprising a compound of formula I in combination with an acceptable pharmaceutical carrier. Methods for 
the treatment of susceptible bacterial infections with compositions of formula I are also a part of this invention. 

The alkyl substituents recited herein denote substituted or unsubstituted, straight or branched chain hy- 
drocarbons of the length specified. The term "alkenyl" refers to a substituted or unsubstituted, straight or 
branched alkenyl chain of the length specified. The term "alkynyl" refers to a substituted or unsubstituted, 
45 straight or branched alkynyl chain of the length specified. 

The alkoxy substituents recited herein represent an alkyl group attached through an oxygen bridge. The 
term "alkenoxy" represents a alkenyl chain of the specified length attached to an oxygen atom. 

The term "multicyclic aryl'' means a stable, saturated or unsaturated, substituted or unsubstituted, 9 to 10 
membered organic fused bicyclic ring; a stable, saturated or unsaturated, substituted or unsubstituted 12 to 
so 14 membered organic fused tricyclic ring; or a stable, saturated or unsaturated, substituted or unsubstituted 
14 io 16 membered organic fused tetracyclic ring. The bicyclic ring may have 0 to 4 substituents, the tricyclic 
ring may have 0 to 6 substituents, and the tetracyclic ring may have 0 to 8 substituents. Typical multi-cyclic 
aryls include fluorenyl, napthyl, anthranyt, phenanthranyl. biphenylene and pyrenyl. 

The term "h teroaryT represents a stabl , saturated or unsaturated, substitut d or unsubstituted, 4 to 7 
55 membered rganic monocyclic ring having a h tero atom selected from S, O, and N; a stabl , saturated or un- 
saturated, substituted or unsubstituted, 9 t 10 m mb red organic fused bicyclic ring having 1 to 2 het ro 
atoms selected from S, O, and N; or a stabl , saturated r unsaturated, substituted or unsubstituted, 12 to 14 
membered organic fused tricyclic ring having a het ro atom selected from S, O, and N. Th nitrog n and sulfur 
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atoms of th se rings are opti nally oxidiz d, and th nitrog n het r at msar ptionally quart rniz d. Th 
monocyclic ring may hav OtoSsubstitu nts. Th bicyclic ring may hav 0 to 7 substituents, and th tricyclic 
ring may hav 0 to 9 substituents. Typical h teroaryls include quinolyi, piperidyl, thienyl, piperonyt, xaflu r- 
enyl, pyridyt and benzothi nyl and the lik . 

5 The term "(C 4 -C 10 )cydoalkyr embraces substituents having from four to ten carbon atoms, such as cy- 

clobutyi, cyclopentyt, cyclohexyl, and cycloheptyl which may be unsubstituted or substituted with substituents 
such as alkyl and phenyl. This term also embraces C 5 to C 10 cycloalkenyl groups such as cydopentenyl and 
cyclohexenyl. The term "(C^CjdcydoalkyT also embraces bicydic and tricydic cycloalkyls such as bicydo- 
pentyi, bicylohexyl, bicydoheptyl, and adamantyl. 

10 The term "alkanoyloxy" represents an alkanoyl group attached through an oxygen bridge. These substitu- 

ents may be substituted or unsubstituted, straight, or branched chains of the spedf ied length. 

The term "cyano-(C 1 -Ce)alkoxy" represents a substituted or unsubstituted, straight or branched alkoxy 
chain having from one to six carbon atoms with a cyano moiety attached to it 

The term "divalent (C r Ce)a!kyl" represents an unsubstituted or substituted, straight or branched divalent 

15 alkyl chain having from one to six carbon atoms. Typical divalent (C r C e )alkyl groups indude methylene, ethy- 
lene, propylene, isopropylene, butylene, isobutylene, sec-butyiene, t-butyiene, pentylene, neo-pentylene, and 
hexylene. Such divalent (C r C 6 )alkyl groups may be substituted with substituents such as alkyl, alkoxy, and 
hydroxy. 

The term "divalent (C2-C 6 )alkenyl" represents a straight or branched divalent alkenyl chain having from 
20 two to six carbon atoms. Typical divalent (C^CeJalkenyl indude ethenyl, 1-propenyl, 2-propenyl, 1-butenyl, 2- 
butenyl and the like. 

The term "divalent (CVC^alkynyl" represents a straight or branched divalent alkynyl chain having from 
two to six carbon atoms. Typical divalent (C2-C 6 )alkynyl indude ethynylene, 1-propynylene, 2-propynylene, 1- 
butynytene, 2-butynylene and the like. 
25 The term "halo" represents chloro, f luoro, bromo or iodo. 

The term "halo-(C r Ce)alkyl" represents a straight or branched alkyl chain having from one to six carbon 
atoms with from 0 to 3 halogen atoms attached to each carbon. Typical halo-lCVC^alkyl groups indude chlor- 
omethyl, 2-bromoethyl, 1-chloroisopropyl, 3-fluoropropyl, 2,3-dibromobutyl, 3-chloroisobutyl, iodo-t-butyl, tri- 
fluoromethyl, and the like. 

30 The term "halo-(C r C^alkoxy" represents a straight or branched alkoxy chain having from one to six carbon 

atoms with from 0 to 3 halogen atoms attached to each carbon. Typical halo~(C r C 6 )alkoxy groups indude chlor- 
omethoxy, 2-bromoethoxy, 1-chloroisopropoxy, 3-f luoro propoxy, 2,3-dibromobutoxy, 3-chloroisobutoxy, iodo- 
f-butoxy, trifluoromethoxy, and the like. 

The term "heterocydyl" embraces saturated groups having three to ten ring members and which hetero- 

35 cydic ring contains a hetero atom selected from oxygen, sulfur and nitrogen, examples of which are piperazinyl, 
morpholino, piperdyl, methylpiperdyl, azetkJinyl, and aziridinyl. 

The invention indudes salts of the compounds defined by formula I. Although generally neutral, a com- 
pound of this invention can possess a sufficiently acidic, a sufficiently basic, or both functional groups, and 
accordingly react with any of a number of inorganic bases, and inorganic and organic adds, to form a phar- 

40 maceutically acceptable salt 

The term "pharmaceutically acceptable salt" as used herein, refers to salts of the compounds of the above 
formula I which are substantially non-toxic to living organisms. Typical pharmaceutically acceptable salts in- 
clude those salts prepared by reaction of the compounds of the present invention with a pharmaceutically ac- 
ceptable mineral or organic acid or an inorganic base. Such salts are known as acid addition and base addition 

45 salts. 

Acids commonly employed to form acid addition salts are inorganic acids such as hydrochloric acid, hy- 
drobromic acid, hydroiodic acid, sulfuric acid, phosphoric acid, and the like, and organic acids such as p-tol- 
uenesulfonic acid, methanesuffonic acid, oxalic acid, p-bromophenylsulfonic acid, carbonic acid, succinic acid, 
citric acid, benzoic acid, acetic acid, and the like. Examples of such pharmaceutically acceptable salts are the 

50 sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, phosphate, monohydrogen phosphate, dihydrogenphosphate, 
meta phosphate, pyrophosphate, chloride, bromide, iodide, acetate, propionate, decanoate, capryiate, acry!- 
ate, formate, isobutyrate, caproate, heptanoate, propiolate, oxalate, malonate, succinate, suberate, sebacate, 
fumarate, maleate, butyne-1 ,4-dioate, hexyne-1,6-dioate, benzoate, chlorobenzoate, methyl benzoate, dinitro- 
benzoat , hydroxybenz ate, m thoxybenz at , phthalat , sulf nate, xylenesulfonate, ph nylacetat , ph nyl- 

55 propionate, phenyibutyrate, citrate, lactat , g- hydroxy butyrate, glycol late, tart rat , methan sulf on at , pro- 
pan sulfonate, naphthalene- 1- sulfonate, napththalene-2-sulf nate, mand late and the lik . Preferr d phar- 
maceutically acceptabl add addition salts are thos formed with mineral acids such as hydrochloric add and 
hydrobromic acid, and those form d with organic acids such as maieic acid, acetic acid, and m thanesulfonic 

6 
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acid. 

Bas additi n salts includ thos derrv d from inorganic bas s, such as ammonium or alkali or alkaline 
earth metal hydroxides, carbonates, bicarbonates, and th lik . Such bases useful in preparing th salts of 
this inv ntion thus include sodium hydroxide, potassium hydroxide, amm nium hydroxrd , p tassium carb n- 
5 ate, sodium carbonate, sodium bicarbonate, potassium bicarbonate, calcium hydroxide, calcium carbonate, 
and the like. The potassium and sodium salt forms are particularly preferred. 

It should be recognized that the particular counterion forming a part of any salt of this invention is not of 
a critical nature, so long as the salt as a whole is pharmacologically acceptable and as long as the counterion 
does not contribute undesired qualities to the salt as a whole. 
10 The compounds of the present invention are prepared from compounds of the formula: 




35 The compounds of formula II are defined in Table 1. 



40 



45 



50 
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TABLE 1 

5 Fgramlft IX Compound?* 



10 



15 



20 



35 



antibiotic 


It 


Rl 


R2 






R 5 


R« 


X 


Y 


vancomycin 


H 


van 


H 


NHCH3 


CH2CH(CH 3 )2 


CH 2 (CO)NH 2 


H 


CI 


CI 


A82846A 


4-epi 


4-epi 


H 


NHCH3 


CH 2 CH(CH3)2 


CH2(CO)NH 2 


H 


H 


CI 


A82846B 


4-epi 


4-epi 


H 


NHCH3 


CH 2 CH(CH 3 ) 2 


CH 2 (CO)NH 2 


H 


CI 


CI 


A8284GC 


4-epi 


4-epi 


H 


NHCH3 


CH 2 CH<CH 3 ) 2 


CH 2 (CO)NH 2 


H 


H 


H 


PA-42867-A 


4-epi 


4-epi 


H 


NHCH3 


CH 2 CH{CH 3 )2 


CH2(CO)NH 2 


H 


CI 


H 


PA-42867-C 


4-epi 


4-epi 


H 


NHCH3 


CH 2 CH(CH 3 )2 


CH 2 (CO)NH 2 


H 


H 


H 


PA-42867-D 


4-epi 


4-epi 


H 


N(CH3) 2 


CH 2 CH(CH 3 )2 


CH 2 (CO)NH 2 


H 


CI 


H 


A838S0A 


H 


keto 


H 


N(CH3)2 


CH 2 CH(CH 3 )2 


CH 2 (CO)NH 2 


H 


CI 


CI 


A83850B 


H 


keto 


H 


NHCH3 


CH 2 CH(CH 3 ) 2 


CH 2 <CO)NH 2 


H 


CI 


CI 


actinoidin 


actin 


acos 


H 


NH2 


p-OH,ro-Cl- 
phenyl 


benzyl 


man 


CI 


H 


avopa rein 


risto 


risto 


man 


N(CH 3 ) 2 


p-rha- 
phenyl 


p~OH- 
phenyl 


H 


H 


H 


galacardin 


risto 


risto 


man 


NHCH3 


p-gal-gal- 
phenyl 


p-OH- 
phenyl 


H 


CI 


H 


heleve- 
cardin 1 


risto 


risto 


H 

or 
man 


NHCH3 


p-CH30-rha- 
phenyl 


p-OH,m-Cl- 
phenyl 


H 


CI 


H 


M47767 


actin 


acos 


H 


NHCH3 


p-OH,m-Cl- 
phenyl 


benzyl 


man 


CI 


H 



a Abbreviations for the formula II compounds are: actin = actinosaminyl; 
acos = acosaminyl,* 4-epi = 4-epi-vancosaminyl ; gal = galactosyl; keto = 4- 
keto-vancosaminyl ; man = mannose; rha = rhamnosyl; rha-gal = rhamnosyl- 



40 galactosyl; risto = ristosaroinyl ; van = vancosaminyl . 



In a preferred embodiment of the invention, the formula I compounds are prepared from the A82846 an- 
45 tibiotics (A82846A, A82846B, and A82846C) and PA-42867-A. In a more preferred embodiment, the com- 
pounds of the present invention are prepared from A82846B ("A82846B derivatives"). A82846B is represented 
by formula I compounds wherein R is 4-ep/-vancosaminyl, R 1 is hydrogen, R 2 is NHCH 3 , R 3 is CH 2 CH(CH 3 )2, 
R 4 is CH 2 (CO)NH 2 , R 6 is hydrogen, R 6 is 4-ep/-vancosaminyl and X and Y are CI. A82846B derivatives of the 
present invention having substttuents at position R 7 of formula I are list herein in the manner "R 7 -A82846B". 
so For example, the compound "phenyfbenzyl-A82846B'' has a phenylbenzyt substituent at position R 7 in formula 
I. 

Preferred formula I compounds include those A82846B derivatives wherein R 7 is -{Ct-CtT-alkylJ-R 8 with 
-CH r R 8 being more preferred, and R 8 is an unsubstituted multicyclic aryl. Of this group, naphthylmethyl- 
A82846B, acenapthlenyl-methyl-A82846B, and f luoreny1methyt-A82846B are more pr ferred. 
55 Preferred formula I compounds also include those A82846B d rivathv s wh rein R 7 is -((VC^alkylJ-R 8 , 

with -CH3-R 6 being more preferred, and R 8 is an unsubstituted heteroaryl or a heteroaryl substituted by halo- 
phenyl. Of this group, I1-oxa]fluorenylmethyl-A82846B, chloroph nylbenzoxazolem thyl-A82846B, and phe- 
nytthienylmethyl-A82846B are more pr ferred. 
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Furth rpr f rred compounds f formula I includ those A82846B d rivatives wher inR^s-fCrC^ralkyt)- 
R 8 , with -CH 3 - R 8 being more pref rr d, and R 8 is a group of th formula: 



wherein p is 1 and R 11 is selected from (C r C 5 )alkenyfoxy, halo-(C 1 -C 6 )alkoxy, (C r C 10 )alkanoytoxy, (C r C3)al- 
koxy substituted with (C r C 4 )alkytthk>, and diphenyHd-C^alkyl. Of this group, trifluromethoxybenzyl- 
A82846B, diphenylmethylbenzyl-A82846B, mtopropyfetrioxybenzyl-A82846B, acetoxybenzyi-A82846B, non- 
anoyloxybenzyl-A82846B, and tetrafluoroethoxybenzyl-A82846B are more preferred. 

Still further preferred compounds of formula I mdude those A82846B derivatives wherein R 7 is -(C r C 12 - 
alkyl)-R 8 with -CH r R 8 being more preferred, and R 8 is a group of the formula: 



wherein q is 1 to 5; r is 1; Z is selected from a single bond, divalent (C r C e )alkyl. divalent (C r C 6 )alkenyl, and 
-R 15 -(C(R 14 )2)»-, wherein R 15 is selected from -O-, -S-, -SO r , and -OC(0)-, each R 14 substituent is hydrogen, 
and s is 0 or 1 ; and R 13 is selected from: (C 4 -C 10 )cydoalkyl; phenyl; and phenyl substituted by nitro, halo, (C r 
C 10 )alkyl, (C r C 10 )alkoxy, or halo(C r C3)alkyl. Of this group, chlorophenylbenzyl-A82846B, phenylbenzyl- 
A82846B, benzylbenzyf-A82846B, methylphenylbenzyl-A82846B f pentylphenylbenzyl-A82846B, methoxy- 
phenylbenzyl-A82846B, pentoxyphenyibenzyl-A82846B, nitrophenoxybenzyl-A82846B, fluorophenylbenzyt- 
A82846B, phenyiethynylbenzyl-A82846B I phenoxy benzyl- A82846B, benzytoxybenzyl-A82846B, nitrophenyt- 
benzyl-A82846B, chlorophenoxybenzyl-A82846B, chlorobenzyloxybenzyl-A82846B, butyl phenoxy benzyl- 
A82846B, trifluoromethylphenoxybenzyf-A82846B t dichlorophenoxybenzyi-A82846B, nrtrobenzyioxybenzyS- 
A82846B, benzoyloxybenzyl-A82846B, cyclohexyloxybenzy1-A82846B, cydohexanoy1oxybenzyi-A82846B, 
thiopheny!benzyl-A82846B, cb)orophenylsulfonyibenzyl-A82846B, and cydohexylbenzyl-A82846B, cydohex- 
ylethoxybenzyl-A82846B chlorophenoxynitro-benzyi-A82846B benzylmethoxybenzyl-A82846B, chlorophe- 
noxynitn>benzyl-A82846B, and phenoxymethoxybenzyl-A82846B, benzoyloxy-dimethoxybenzyl-A82846B r 
cyclohexanoyloxydimethylbenzyl-A82846B, trifluoromethylphenyfbenzy1-A82846B, butyl phenylthiobenzyl- 
A82846B, and bromophenyibenzyl-A82846B more preferred. 

Still further preferred compounds of formula I include A82846B derivatives wherein R 7 is -(C r C 12 -alkyl)- 
R 8 with -CH 3 - R 8 being more preferred, and R 8 is (C 4 -C 10 )cycloalkyl substituted with (C 4 -C 10 )cydoalkyl. Of this 
group of compounds, more preferred is cydohexyl-cyclohexy1rnethyl-A82846B and butylcydohexytmethyl- 
A82846B. 

Formula I compounds that are prepared from A83650A or A83850B can be prepared from the reduced 
forms of these compounds. The reduced forms of compounds A83850A or A83850B are produced according 
to the method described in U.S. Pat. No. 5,187,082, which is incorporated herein by reference. 

The compounds of this invention are prepared by reacting a formula II compound with an aldehyde to form 
an intermediate Schiff s base, which is subsequently reduced with a metal borohydride to give the desired N- 
alkyl amine. 

In the first method of making the compounds of this invention, hereinafter Method A (described in Examples 
1 and 2), the reaction for the formation of the Schiff *s base is carried out under an inert atmosphere, such as 
nitrogen or argon, in a polar solvent, such as dimethylfonmamide (DMF) or methanol (MeOH), or a mixture of 
polar solvents, such as a mixture of dimethytforrnamide and methanol, at a temperature of about 25°C to about 
1 00°C. The reaction is preferably carried out at a temperature from about 80°C to about 70°C for 30 minutes 
to 2 hours in a mixture of dimethylformamide and methanol, or in methanol. The intermediate Schif f's base is 
then reduced, preferably without isolation, to produce the corresponding N-alkyl derivative(s). The reduction 
of the Schif f's base can b f fected using a chemical reducing agent such as a metal borohydride, for exampl , 
sodium borohydrid or sodium cyanoborohydride. The reduction reacti n can be carried out in a polar rganic 
solvent, such as dimethylformamid , methanol, or a mixture of polar sdv nts, such as a mixture of dimethyl- 
formamid and m thanol. The r duction reaction can b carried out at a temperatur of about 25°C to about 
100°C for 1 to 5 hours. The reduction reaction is preferably carried out using an xcess of sodium cyanobor- 





(R">, 
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ohydride in a mixture of dim thylformamid and methanol or in methanol at about 60°C to about 70°C for 1 to 
2 hours. Method A is pr ferabl for b nzylic aldehyd s. 

In a second method of making compounds of this invention, hereinafter M thod B (described in Exampl 
3), th formation of th Schiffs base is earn d out under an inert atmosph re, such as nitrog n or argon, in 

5 the presence of the reducing agent, sodium cyanoborohydride, in a polar solvent, such as dimethylformamide, 
methanol, or a mixture of polar solvents, such as a mature of dimethylformamide and methanol, at a temper- 
ature of about 25°C to about 100°C for 1 to 5 hours. The reaction is preferably carried out at a temperature 
from about 60°C to about 70°C for 1 to 2 hours in a mixture of dimethylformamide and methanol. Method B is 
preferable for nonbenzylic aldehydes. 

10 In a third method of making compounds of this invention, hereinafter Method C (described in Example 4), 

the formation of the Schifrs base is carried out a) under an inert atmosphere, such as nitrogen or argon, b) 
in the presence of the reducing agent, such as a metal borohydride, with sodium cyanoborohydride being most 
preferred, or a homogenous or heterogeneous catalytic hydrogenation agent(s), such as Crabtree's catalyst, 
Wilkinson's catalyst, palladium on carbon, platinum on carbon, or rhodium on carbon, c) in a polar solvent, such 

15 as dimethylformamide, methanol, or a mixture of polar solvents, such as a mixture of dimethylformamide and 
methanol, and d) at a temperature of about 25°C to about 100°C. The reaction is preferably carried out at a 
temperature from about 60°C to about 70°C in methanol. The reaction is allowed to continue for about 20 to 
about 28 hours, at which time the reaction mixture is adjusted to about pH 7.5 to about pH 10, with a pH of 
about 9.0 being preferred. The pH adjustment halts the reaction. Because the product is marginally soluble in 

20 polar solvents, the solvent of the reaction can be exchanged to an alcohol such as ethanol, butanol, or isopro- 
panol, with isopropanol being preferred, to allow for precipitation of the product. Method C is a preferred method 
of this invention in view of the increased product yield provided by this method. Another advantage of this re- 
action scheme is the increased ratio of preferred product (products substituted at the amino group of the sugar 
denoted as R 1 in Formula II compounds) to other products (products that are substituted at the amino groups 

25 of subslitutents denoted as R and/or R 3 of the Formula II compounds). By allowing the reaction to proceed for 
an extended period of time, such as 20 to 28 hours, products that are monosubstituted at positions denoted 
as R and R 3 in the Formula II compounds are converted to disubstituted forms, making the preferred mono- 
substituted derivative easier to isolate. 

The products of the reaction, obtained from either Method A, B, or C can be purified by preparative reverse- 

30 phase HPLC utilizing Waters C18 Nova-Pak columns with ultraviolet light (UV; 235 nm or 280 nm) detection. 
A 30 minute gradient solvent system consisting of 95% aqueous buffer/5% CH 3 CN at time=0 minutes to 20% 
aqueous buffer/80% CH 3 CN at time=30 minutes is typically used, where the aqueous buffer is either TEAP 
(0.5% aqueous triethylamine adjusted to pH=3 with phosphoric acid) or TFA (0.1% trifluoroacetic acid overall 
concentration). 

35 HPLC analysis of the reaction mixtures and final purified products can be accomplished utilizing a Waters 

C18 MicroBonda-Pak column (typically 3.9 x 300 mm steel) or Waters Nova-pak C18 RCM column (8 x 100 
mm) with UV (235 nm or 280 nm) detection. A 30 minute gradient solvent system consisting of 95% aqueous 
buffer/5% CH 3 CN at time=0 minute to 20% aqueous buffer/80% CH 3 CN at time=30 minutes is typically used, 
where the aqueous buffer is either TEAP (0.5% aqueous triethylamine adjusted to pH=3 with phosphoric acid) 

40 or TFA (0. 1 % trifluoroacetic acid overall concentration). 

The ratio of the aldehyde to the formula II compound and the reaction conditions determines the products 
of the reaction. The monosubstituted derivatives are those derivatives where a hydrogen atom of the amino 
group at position R 1 in formula II is replaced by one of the substituents listed above for formula I. When using 
Methods A or B, described above, the formation of monosubstituted derivatives substituted at the amino group 

45 of the amino sugar at position R 1 in the formula II compounds is favored by using a slight excess of aldehyde, 
a shorter reaction time, and a lower temperature. As noted above, Method C favors the formation of the mono- 
substituted derivative. The monosubstituted derivative is preferred. A large excess of the aldehyde favors the 
formation of disubstituted and trisubstituted derivatives of the formula II compounds. The disubstituted deriv- 
atives are the derivatives where a hydrogen atom at two of the locations selected from the amino group at 

50 position R 3 ' and the amino group of the amino sugars designated as R or R 1 in formula II, are replaced by the 
reduced aldehyde moiety. The trisubstituted derivatives are the derivatives where a hydrogen atom at three 
of the locations selected from the amino group at position R 3 ' and the amino group of the amino sugars des- 
ignated as R or R 1 in formula II, are replaced by the reduced aldehyde moiety. 

Examples of c mpounds that hav be n prepared and are illustrativ ofth formula I comp unds are listed 

55 in Tables 2A and 2B. Table 2A lists compounds prepared by reacting an aldehyd with the glycop ptid 
A82846B. Table 2A lists th sid chain substitutions on th amino group of the 4-ep/-vancosaminyt sugar f 
the 4-ep/-vancosaminyi-0-glycosyl disaccharide of the A82846B compound. All of the compounds listed are 
monosubstituted derivativ s. 
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Tabl 2B lists th se compounds that were prepared by r acting an aid hyde with a variety of glycopeptid 
antibi tics other than A82846B. Th compounds of Tabl 2B are monosubstituted at th amin group f the 
amino sugar designated as R 1 in formula II with th sidechain listed. All of the compounds listed ar monosub- 
stituted d rivativ s. 

5 
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TABLE 2A 

5 





COMPOUND NO. 






1 


2 -naphthy lmethy 1 


10 


2 


4 -pheny lbenzy 1 




3 


1 -napht hy lmet hy 1 




4 ! 


4-phenoxybenzyl 


15 


5 


4 - ben zy 1 oxy ben zy 1 


6 


4 -t r i f luorome thoxy benzy 1 




7 


4-allyloxy lbenzy 1 




8 


4 -nonyl oxy benzyl 


20 


9 


2 -methoxy-1 -naphthy line thyl 




10 


4 -dodecy loxybenzy 1 




11 


9 -phenan t hrany lmet hy 1 




12 


4 -decy loxybenzy 1 


25 


13 


t 


9 - an t hr a ny lme t hy 1 






14 


4- [ pheny lethynyl] 4-phenylbenzyl 




15 


4 -me thoxy- 1 -naphthy 1 methyl 


30 


15 


1 - py r eny Ime t hy 1 




17 


9- [10-methyl] anthranylmethyl 




18 


9- {10-chloro) anthranylmethyl 




19 


2-benzthienylmethyl 


35 


20 


4 - [ 4 -hydroxypheny 1 ] benzyl 




21 


4- [4 -octyl phenyl) benzyl 




22 


4- f 4 -pentyl phenyl] benzyl 


40 


23 


4-[4- octyl oxypheny 1 ) benzy 1 


24 


3-pyridylmethyl 




25 


5-nitro-l -naphthy lmethy 1 




26 


4 -py r idy lmet hy 1 


45 


27 


4 -quinoly lmethy 1 




28 


3 -quinoly lmethy 1 




29 


4-stilbenzyl 




30 


2-quinolylmethyl 


50 


31 


2 -pyridy lmethy 1 




32 


2 - f luorer.y lmethy 1 




3 3 


4-phenoxypnenethyl 



55 
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5 


COMPOUND NO. 


SXDRCHAXN 




34 


4- t 4-pentylcyclohexylJbenzyl 


10 


35 


4-benzylphenethyl 


36 


4- [4-biphenyl ] benzyl 




37 


4 ~t rif luoromethy Ibenzyl 




38 


t r ans - c i nnamy 1 


15 


39 


4- [ 1-oxa) fluoreny lmet hyl 




40 


4- [4 -pent oxyphenyl] benzyl 




41 


4-thioroethylbenzyl 




42 


2,3- l2-methyl-3- [ 4 -t-buty Ipheny 1 ) Jpropenyl 


20 


43 


9- (1 -methyl) -acridinylmethyl 




44 


2 - hydroxy - 1 - napht hy Imet hy 1 




45 


4 - [ 2 -pheny 1-6 -met hoxy 1 qu inoy lmet hy 1 


25 


46 


f 4 -d ipheny lroethy Ibenzyl 




47 


3,4 eye lohexeny lmet hyl 




48 


3, 4 -me thylenedioxy Ibenzyl 




49 


3 -phenoxy benzyl 


30 


50 


4 -benzyl benzyl 




51 1 


3-benzyloxy-6-methoxy benzyl 




52 


4 -benzy 1 oxy- 3 -met hoxybenzy 1 


35 


53 


3, 4 -d ibenzyl oxy benzyl 


54 


4 - [ 4 -met hoxypheny 1 J benzyl 




55 


4- ( 3 -cyanopropoxy] benzyl 




56 


3 , 4 -ethylenedioxy benzyl 


40 


57 


4-{4-nitr ophenoxy ] benzy 1 




58 


2 , 3-methylenedioxybenzyl 




59 


2 - ben zy 1 oxyph ene t hy 1 


45 


60 


2-ethoxy-l-naphthylmethyl 


61 


2 - benzy 1 fury 1 me thy 1 




62 


3 -phenoxyphenethyl 




63 


4 -phenoxyphenethyl 


50 


64 


4- [ 4-nitrophenyl ] benzyl 




65 


6 -met hoxy- 2- napht hy lmet hyl 




66 


3-methyl-5-thienylmethyl 



55 
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TABLE 2A 



5 


COMPOUND MO. 


SXDBCHAXN 




67 


5-phenyl-2-thienylmethyl 


10 


68 


4 -benzyl oxyphenethyl 


69 


3 -berwy 1 oxyphenethy 1 




70 


4- ( 2-nitrophenoxy ] benzyl 




71 


5 - ( 4 -me t hoxypheny 1 ] - 2 - t h i eny lme t hy 1 


15 


72 


4-dif luormethoxybenzyl 




73 


2,3 , 4, 5, 6-pentamethylbenzyl 




74 


5-iodo-2-thienylraethyl 




75 


4- [2- (2-chloroethoxy Jethoxy] benzyl 


20 


76 1 


3 , 4-dimethylbenzyl 




77 


3 -acetoxy benzy 1 




78 


4-nitrobenzyl j 


25 


79 


4 -pheny 1 e£hy ny Iben zy 1 




80 


4- l2-chloro-6-f luorobenzyloxy) benzyl 




81 


4- [3,4- dichlorophenoxy ] benzyl 




82 


5-l2,3-dihydrobenzfuryl)methyl i 


30 


83 


4- 1 2 - (N, N-diethy lamino) ethoxy | benzyl 




84 


2 -bicyclo ( 2 . 1 . 2 ] hepty lmethyl 




85 


2 -hydroxy -5 -phenyl benzyl 


35 


86 


3 - [ 4 -chlorophenoxy J benzy 1 


87 


4 - (3-chlorophenoxy ) - 3-nitrobenzyl 




88 


4 - [ 2 - ch 1 or ophenoxy ) - 3 - n i c r obenzy 1 




89 


3, 5-dimethyl benzyl 


40 


90 


4- ( 4-ethy 1 phenyl] benzyl 




91 


3-phenylbenzyl 




92 


4 - [ 3 - f luor opheny 1 ) benzy 1 


45 


93 


4 - [ 4 -ch lor obenzy loxy ) benzyl 


94 


4 - [ 4 -ch 1 or ophenoxy ] - 3 - n i t r obenzy 1 




95 


4 - { 4 -met hy 1 phenoxy J benzy 1 




96 


4 - {4-t -butyl phenoxy ] benzyl 


50 


97 


4- [ 4 -methyl pheny 1 J benzyl 




98 


4 - [ 4 -met hoxyphenoxy J ben zy 1 




99 


4-acetoxy-3 -met hcxy benzyl 



55 
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TABLE 2A 



5 


COMPOUND NO. 


SXDBCKAXN 




100 


4-( (2 -phenyl) ethyl] benzyl 


10 


101 


3 - { 5-phenyl ] pyr idiny lmethy 1 


102 


4- [2-nitrophenyl] benzyl 




103 


2- [1-hydroxy] f luoreny lmethy 1 




104 


4 - benzyl - 3 -me thoxy benzyl 


15 


105 


4-lcyclohexylmethoxy] -3-ethoxybenzyl 




106 


3- [3, 3 ' - dichl or ophenoxy) benzyl 




107 


4 - ( 4 -propy lpheny 1 ] benzyl 




108 


4 - 1 h i oph eny 1 benzy 1 


20 


109 


4 - ( a lpha - hy dr oxy benzy 1 ) ben zy 1 




110 


2 ,2-dinitro-4-thiophenebenzyl 




111 


3- 13-trif luoromethylphenoxy) benzyl 


25 


112 


4- [ t-bucylethynyl] benzyl 


113 


4-phenoxy-3-roethoxy-benzyl 




114 


4- 13-trif luororaethylphenoxy) -3 -nitrobenzyl 




115 


2-phenylthiobenzyl 


30 


116 


2- (4-chlorophenyl J -6-benzoxazoiemethyl 




117 


4- { alpha-met hoxybenzy 1 1 benzyl 




118 


4 - eye lohexy 1 benzy 1 


35 


119 


3- [3 , 4-dichlorophenoxy) benzyl 


120 


acenapht hleny Iroet hy 1 




121 


4- { 1 , 1 , 2 , 2 -tetraf luoroethoxy } benzy 1 




122 


4-benzoy loxy-3 , 3 * -diraet hoxybenzy 1 


40 


123 


3- [cyclohexylroethoxy] benzyl 




124 


4 - eye 1 ohexy 1 oxy ben zy 1 




125 


3 - [ 2 -quinoylmethoxy ) benzyl 




126 


4- [ alpha -et hoxybenzy 1} benzyl 


45 


127 


4 - 1 ey c 1 ohexy 1 et hoxy } ben zy 1 




128 


4- [alpha -propoxy benzyl) benzyl 




129 


4-( 4 -met hy 1-1 -piper idino) benzyl 


50 


130 


2-thiophene-l , 2-cyclohexeny lmethy 1 




131 


4-{4-nitr obenzy I oxy i ben zy 1 




132 


2- [4-tri t luoromethylpher.ox/J tenzy 1 



55 
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COMPOUND NO. 


SI DEC HA IN 


133 




134 




135 


4 - f o.mur hvl _ 1 _r> i nor i dino 1 benzvl 


13o 




137 


A - f 7 -nvr i Hv 1 1 hpnzv 1 


138 




139 


c c -Kon 7 nnnrhnmv 1 Tn*»thvl 
3 ( g XJfcrl 1 cUilUi UUt 1 iy Aiiwrt**/ a 


140 


"I -nhonu 1 rvr 1 nnonfv lm^thvl 


141 


j. dt_i<xiiicu i l y xiutruiiy x 


142 


3 - l cycionexyxiDecnoxy j - <* -metnoxyDenzy i 


143 


Z~ i z -y xueosy x j Denzyi 


144 


4- [ 4-pentoxyDipneny I joenzyi 


145 


j , 4-ainyaroxyDenzy 1 
. __ — r — 


146 


4- | 4 -methy lpiperazino) benzyl 


147 


4 -roorpno unoDenzy 1 


148 


4- l 4-cnioropnenyisuj. conyi j uenzyx 


149 


4-roecnyisui tony i oxy £>erizy x 


150 


4 -benzoy 1 oxybenzy 1 


151 


b-pneny 1 ~ J ~pyr iaxny±ntet.ny x 


152 




153 


-cycionexyiOAyDenzyi 


154 


4- [ z~ C -Dutoxyet noxy j oenzy x 


155 


3,3 -aicnxoro-4-nyaroxy-oenzyx 


156 


1,2,3,4, -tetranyaro-iJ-antnranyxnietny a 


157 

A J f 


4 - eye 1 ohexanoy 1 oxybenzy 1 


158 


4 -nonanoy 1 oxybenzy 1 


159 


4 - [ pheny 1 su 1 f iny 1 ) benzy 1 


160 


4-anilinobenzyl 


161 


cy c 1 ohexy 1 roe t hy 1 


162 


3 - ben zoy 1 oxybenzy 1 


163 


3 - n onanoy 1 oxy ben zy 1 


164 


4- [cyclohexyl J eye 1 ohexy 1 methyl 


165 


3 -eye 1 ohexanoy 1 oxy benzy 1 
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5 


COMPOUND NO. 


SXDBCHAZN 




166 


4- [cyclohexanoyloxy ) -3,3*- [dimethoxy J benzyl 




167 


4- 1 nonanoyloxyj -3,3'- laimetnoxy j oenzyi 


IV 


168 


1,2,3, 4- tetranyaro-o-napntnyxroecnyi. 




lo9 


2 -hvdroxvbenzv 1 




1 70 


r^-ffi fi-Himeafhvl -bicn/clof 3 1 1 1 heDt-2-envl 1 mechv 1 




171 




15 


172 


4-14 -met hoxyphenyl 1 butyl 




173 


4-[(2,3, 4, 5, 6 -pent ainethyl] phenyl sulfonyloxy) benzyl 




174 


4- [ 1 -pyrrol id inosulfonyl] benzyl 






3 - [ 4 -met hoxyphenyl ) propyl 




* ' o 


8-phenyloctyl 




Lit \ 


4 — 17 1 — <3 i hvdr oxvt>r odoxv 1 benzvl 




1 "7 ft 

I/O 


a _ f M-methv lani 1 inol benzvl 


25 


179 


9 - f 1 ethvl 
a I 4 iicn^uiiy x j eni/ x 




189 


o— nieL.ny x — z -napntiiy xiirovriy i 




190 


cis-bicyclo [3 .3.0] octane- 2 -methyl 


30 


191 


2 - 1 r i decy ny 1 




192 


4-butyl -2-cyclohexylmethy 1 




193 


A T 1 A f 1 i iavaKad t rwr 1 1 ami nnl hfin7vl 

4—1 \ *• — E luoroDenzoy x j aniinu j tmnt-y x 




194 


4 - [ (3 - t luoroDenzoy I ) amino] oenzy i 


35 


195 


o -pnenoxy octy i 




196 


b-pnenyinexyi 




197 


1 0 - pheny 1 decy 1 


40 


198 


8-bromooctyl s 




1 QQ 


1 1 - 1 r idecy ny 1 




200 


8 - ( 4 -met hoxyphenoxy ) oc t y 1 




201 


8- [ 4 -pheny lphenoxy ) octy 1 


45 


202 


8- I 4-phenoxyphenoxy 1 octy 1 




203 


3- [ 3-trif luoromethy lphenoxy) benzyl 




204 


10-undecenyl 


50 


20S 


4 - cy c 1 ohexy 1 bu t y 1 


206 


a -pK^nyT. - 2 - J luorobsnzy 1 




207 


~-hexadecynyl 



55 
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TABLE 2A 



5 





COMPOUND NO. 


SIDECHAIN 




208 


3 - [ eye 1 openty 1 ] propy 1 


4/1 


209 


4- [ 2-methylphenyl) benzyl 


210 


4 - [ pheny lazo ] benzy 1 




211 


4- [4-f lurophenyl J benzyl 




212 


3-nitro-4-[4-nit r opheny 1 ) benzy 1 


15 


213 


3-nitro-4- [2-nitrophenyi Jbenzyl 




214 


9-decenyl 




215 


4- [3 f 4 -dimethoxy phenyl] benzyl 


20 


216 


4- ( 4 ~tr i £ luromethy lphenyl J benzyl 


217 


5-hexenyl 




218 


4- {2-thienyl J benzyl 




219 


4- [6-phenylhexyloxy Jbenzyl 


25 


220 


9 , 10-dihydro-2-phenantrene methyl 




221 


4-( 3, 4 -dime thy lphenyl) benzyl 




222 


4 - ( 4 -me thy lphenyl) -2-methylbenzyl 




223 


4- ( 3 -pheny lpropyloxy J benzyl 


3G 


224 


4- [3 -me thy lphenyl] benzyl 




225 


4- [ 4 -roethy lphenyl) -3-methylbenzyl 




226 


4- [4-pentenyloxyJ benzyl 


35 


227 


4- I 1-heptynyl Jbenzyl 


228 


3- [ 4 -t -butyl -pheny lthio) benzyl 




229 


4 - [ 4 -chloropheny 1 ) benzy 1 




230 


4 - C 4 - br omopheny 1 ) benzy 1 


40 


231 


4 - [ 4-cyanophenyl ) benzyl 




232 


4-[l -nonynyl ) benzyl 




233 


4- [ 11 -tridecynyloxy Jbenzyl 




234 


1 2 -pheny ldodecy 1 


45 


235 


6 - pheny 1 - 5 - hexy ny 1 




236 


1 1 -pheny 1 - 1 0 - undecyny 1 




237 


4- [2-methylphenyl] -3 -methylbenzyl 


50 


238 


3- (2 ' -thienyl) -2-thieny lmethyl 




°3 9 


4- [benzy loxymethyl ) cyclohexy lmethyl 




240 


4- [ 4-chlorophenoxy j benzyl 



55 



18 



EP0 667 353 A1 



TABLE 2A 



10 



COMPOUND NO. 


SXDBCHAIN 


241 


4 - { benzy 1 ) eye lohexy lmet hy 1 


242 


4 -benzoyl benzyl 


243 


4 - [ phenoxymethy 1 J benzyl 


244 


4 - 1 4 - ch 1 oroben zy 1 ] ben zy 1 



is TABLE 2B 



COMPOUND 
NO* 


GL YCOPEPT IDE 
CORE 


SXDBCHAIN 


180 


vancomycin 


1-napthylmethyl 


1 181 


vancomycin 


4 -pheny 1 benzy 1 


182 


A82846A 


4 -phenyl benzyl 


183 


A82846C 


4 -phenyl benzyl 


184 


A82846C 


4 -phenoxybenzy 1 


! 18S 


PA-42867 A 


4 -phenyl benzy 1 


186 


reduced A8384S0A 


4 -phenyl benzyl 


187 


alpha -avoparc in 


4 -pheny 1 benzy 1 


188 


beta-avoparcin 


4 -phenyl benzyl 



30 

The formula I compounds have in vitro and in vivo activity against Gram-positive pathogenic bacteria. The 
minimal inhibitory concentrations (MIC) at which the formula I compounds inhibit certain bacteria are given in 
Table 3. The MIC's were determined using a standard broth micro-dilution assay. 

35 



40 



45 



50 



55 



19 



EP0 667 3S3A1 



°ioi°' 



mim:£; 

.4 - : * I 



i o: 

! VI f 



U"> I in ' vo =; \D vO : <0 \o I vo 

. m . mi on in : o i o. o o ^' vo(o 

. . .|H|Hl . - : «|NOi • 

OIOI Ol OIOIO' At Ai© < 

I oioi vii vii vi| VI! i VI VI 



I t , 

t m| mi 
1l ... 

jOlOi 

! i i 



*i ! 



I VOI 



vol 

O! 



! ' m 



; vol voi vo» voi vo i 
o| oj oj oi a- 

5 . ol oi oi oloi 
*l Vtj Vlj VII VI | Vl( 



o 



vo | vo) in i vol vol 
OIO JflOIOl 

O I ol O Ol 

vi vi| °! vi vii 



votvotvoivoi i \oi ini voi vo» vol vol 
o|ol oioii/viin|oiM|0|oiOio: 

o I oi o! oi oj oi o- •loioioloi 
viivijvijvii j I Vlj Oj VII VII Vlj Vfj 



! oi o 

I VO» • 
: A| O 
i VI 



vO » voi vol vol vO! 
oi ol oi oi ol 



vol vol voi vo: 

IOIO' 



ol oi ol oi Ol c 
Vlj VII VI} VI I Vlj 



• I Ol 

o| vt 



O j 00 I 00 • 



! voi voi vo 


voi 


O'OjO 


©! 


' o 


Ol o 


O! 


1 VI 


VII VI 

. J J 


V, 


VO 


mi 


VO| 


o 


oil in 


Ol 




h i ► 


• 1 
oj 


o 


.1 o 


VI 


°! 


Vlj 


VO 


mi vo 


; 


to 


Oil o 




1 • 


Hi • 


O » 


1 ° 


- O 




1 VI 


O' VI 





; ! vo 

» Oj O 
I VOI • 
I A I O 

I ! VI 



VO 
O 




VO 
O 


o 
VI 


O; 


o 
VI 



(VO 

I ol 

I oi 
Vl| 



vol ' 
Ol 

oi 
VII ' 



VO 




VOI 


o 


"! 


° 


o 


o 


o 


VI 




V, 



vol 

Ol 



o » 
VII 



! o 



Ivo 
Ol o 

VOI . 
A I O 

I VI 



! . 
vol vol vo 


vol ml i 


m 




vol 


Ol Ol o 


Ol OJ| 








. j .. . 


•iHINI 






°l 


0i0:0 


ot 




o 


oi 


VM vii vi 


VI : o» 


o 


VII VII 



i I vo 

VO I VO ( • 

A I AIO 

. : vi 



VI 



VO! 



I in 

Oj ^| 

vi i jo 

I 



»m 

Ol f>4 
vOi H 

A U 

I 



VI 



"T 



VI 



VI 



oi 



m 

ml vo 

' t H 

o} 



utt in 

<Nl CM | (N 
H ( t— t 

oi o 

f 



i ml 

iniMiinlmiin: 



1 oi 



A | O 



(N< H» VI VOI VOI 

| j A | At O 



, „J m 
»m ^ 



VOl OM 

oi cor 

»l 



i»i ' 



W 01 1 

3 3 
0)1 Oi 
U\ Ut 

3t 3» 
•01 *j 

Wt IAI 
3! 3! 
O: o: 
Ol ut 
oi ol 

U| 0! 
Ol 01 



oi 00 i 

oi oi r- 1 
oi Xj X| 

to wi 0)1 
3 31 s: 
0)1 ©I 01 

14) H> 

31 31 35 
*M <0i 41 

i ' : 

0)1 0)1 V>: 

3: 3: 3: 
Or Oi U: 
Ol Ol O. 
Ol 0» 0: 
0; Ol 0- 
O! O" OJ 



w 



el O) 



jci i=i £, -c; jc. 
oj oi oi a: a. 

«l fll <0| <0i u 



iHl 

<l 

Wl 

0) 

3 
9 

5! 

(01 

0)1 

3! 
Oi 

o: 

Oi 

u. 
°! 

>f. 
sz. . 

OJ 

igt 

W I 



V)| 

Hi 

3t 



m! : 

«-M oi 

I <sl 
a I : 

3l OS i 
Ol Ol «^«: 

U f J-M H » 

N £i 
— • i hi u* 
Ol Qj *' 

§1 8121 
JS|5i SI 

Wl CQI Wl 
3» 3*. 3: 

Ot Ol O 

Oi Or O' 

O! o; o* 
Oi o« o» 
O' Oi O; 
<— » i i— « • — < : 

a Oi a 

<Ql <0J <0. 
WW V) 



m 
o 

vol ra 
. ol 1^1 
001 00 1 Ml CM | g 

I ojI »i u 
ei-ii-i « 
31 ~ti -»l c 
•hi <ai «ji hi 
O Ul Oi o« h 



Q 

oc 

Q> 

N HI 



Ol Ol 01 HI <MI H 



<0l <0l *0l 101 



*-») Wl W( tM| 0> 



cut w; wt o>. 
3: 3! 3: 3: 
O; Ol O. O 
Oi o» o= o 
of o; o: o 



Ol OS 0: Ol 

u. u- U. m: hi 
Ol Oi O: Ol Oj 

c: c* C C: Ct 

CtT CU U W U 



CI O 

H| Ol 

wi *o: 

31 H! 

-•ix:; 

Hi O! 
-CI H» 

ai mi 
o: oi 
ELC! 

ol ot 
<o. Wl 

X! Wi 



a w 

3 3 
01 O 

o* o 

Ol 0 

ol o 

Ol 0 

4JI U 

ai a 

Oi o 

Hi U 
Ol u 

CA- t» 



20 



EP 0 667 353 A1 



O! 



Or 
: VI- 



° cm 



WO If* 



Ol o 

o o f aioio 

• 'VlfVI 



i m: 

pi .i cm« 
I o 



f-H ■ »— I ) CM 



o: 



I ! ! 



j VII 



•H, GOt ^ 

i 



i in: 
» on in 

i CM I — t - 

i .i O 
I Ol 



j^lOlO 

rM: ivoj •{ • 
» a! o o 
I VI VI 



| « voi *o 

tr> | t i idi oi o 

oi ; iOioio 

i j I VII VI 



*fj j t lo i to i io i 

.! cm! fN| ' fNI (N ' 
8j joiojo: 



°°lv1i 



O O 



:*0| 
• <9»l O 
» vot • 
O r O i A : O 
VliVI- , 



Vl| VI 



i 



! 



I I f-H | ^ | CO I 

Mir 



I ml 



co 1 »-ti «-♦ 



I im 

.■fM. 



o 
vol • 
Al O 
i VI 



VI 



I vol 

mlol 



° |0 ISI 



\Ol in 
CM 



l«o 

Tfl o 

SO • 
A I O 

| VI 



i | j : j | i i 



° ? VI 



in! 



im 



I *Ol 
I LO i j O: 
• | CNf •! fM 

io; O; 
, : I vii 



■ ; i voi 

! I | Ol LO 
fM|fMji-H •! ■ 

! I vi 

I ! 



«i • 

i ol 
i VI : 



» vo 

I O 

I vo» > 

! A» o 

I i VI 



»0 *0, oo 

1 1 I 



y ° 1 m CO 



IO! \Ol lOi 

oil oil cm; . 



I VO 

*»! 

vol 
A I O 

I" 



CO I tji j CO CM 



fM! 



I 



; ooi vo 

: ; a 



i in* 



coirMi^i^jllCNirMt^i ohii 
* i° ! 



; m? t in 
; »o|fM- 

^ CMi -iH^ H 

Ol • ■ 
VI Oi 



i «OlvX> 
,^'0|0 
VOI • 
Aj O 
VI 



I 



I 



I 



; l 

vo| cm r-| 
rr) col 
^•1 ^1 



£ 
n 

c 



CO i 

r*l *-«l 
r-l cm 
XI 

wi mi 
31 3; 
o> i a»! 

a! a! 
*l «oi 

I ! 

V>! 0)1 
3! 3: 
Ol Oi 
Ol U. 

01 o: 
01 O' 

O! o: 

— I • r-i ; 

>m >l 

.c; £i 
Q. ai 



! Kin 
I cni cni cn 
, crtl c*< o% 
cot i-t! «-i 
m* i-»l i-it ^m 
•~ti <i <: < 
mi wi (/>• wi 



wi <aI 
3; 3i 
a>: <» 

31 3! 



Ml CO 
3- 3 
Q>: 9 
Ui U 
31 3 
«! <0 

(01 0)1 

3: 3| 
Ul ui 
Oi u 

Oi oi 
01 01 



4-M J-M -^1 

>4 e; 



Oi 01 0i 
E E'Tjl 

TJI Ol 



o» Ol 

o« o« 

O Oi 
O! C 



ai a a: at 

(01 <TJI <0' «l 



t 

i in 

I i-H| • ^ 

i » i ^} >0 ' fM 

oi o| 01 

COlCOIfMtfM El 

o>l w; u\ 



ul o>( 

31 3| 

0 o! 

01 oi 

0 01 O: 

01 01 01 

o: O! oi 



E{ E 
3! 3 

Ol o 
0>: (0 



•-tl -Hi Ct 
<0 

Ol 0»-»' 

0). ©• -Ml 

(Ql fl« «: 
«m| vil D> 

wi w; v>< 



3: 3: 3; 3 
o: o! o. o 
o 



Ami . 

si 



j=1 s$ jc; 
' a; a; 

(01 »0i 

C/>1 WWW CjlJ U U 



OS OS o 
ol Ol o 
01 o; o 
w; w 

ul U < U U 1 

c; c- c c 



S! ! 

(Ql **i 

Nl -Mi 

CI Ul 

a ui 

3 1 
- — « 1 — — » f 

— ♦ j 
CI O: 
Oj 

C0t <0l 
31 — • 1 

~-»! C! 

— O 

£» -H: 

a; u: 

Oi (P. 
£> 

ai o 

<c w 



1 



10 
3 
O 
O 
Ol 

oi _ 
01 0 

U » U 

a 

0>| Q> 

kit Wt 

AJ! U 

W M 



21 



EP 0 667 353 A1 



v© ' 
O 



i o 

I VI: 



; \o ■■ ■ 

ioi< 
j vij ' 



■ uv 

; fN! 

io; 



. in. v© « ■ 



io. 
oi vi; 



! Ol Q '! 

! j jinl 
union 
.ooi .J^tj 
; loi •; 

t i i<=>! 



" in 



v© » v© : 

a! a; 

i * 



! VO | ; 

jo! (in 

• •|00| • 

.Oj ► ol 

S VI ; : 



! I 



|v©i 

in r oi 



• Ol Oi 
i I Vli 



i i ! 



in; in i 

O oi 



I i vo 
vo t vo < . 

A I AiO 
I I VI 



voi 
oi 



;tn! 
Si <=>!o| 



nil ml 



in ! 



j vol 
I oi 

I°l 



i in i in j 

I (MlfM 
I HI T>| , 

: 1 : i I 



voi mi 

O* M> 



VII o» 



5 i vo 

VO I l©l 

o 
VI 



121 



VI 



vn | in) 
o| oil 

oi •! 

Vl|Oj 



vol v©( 
Ol O! 



-r 



l|oj VI | 
-J — ; : 



in 

oil 

oi 

t 



in j mi o 
oi ol o 



VI 



v© 


VO 


o 


O 


o 


O 


VI 


VI 



h 



in I < 



in 



vo, 

ol o» ' 
I VI 



<=>!< 



! vol 



ol 



I ! 



i 

|vo 
I o 

! VI 



in i m; 
mi ni; 



or oi 



vo 


vo 


o 


o 


o 


o 


VI 


VI 



coijjlvoivo'vol^t VO I VO t VO I VD 

m : ^ • H ■ Hi HJI HlH| ?— 4 : H 



Ml fM: 



^ I in 

V© 1 l©| r-|l 

a : a : I o 



VO' VO < 



I 



VO| fN 

A 



vO 


vo 


O 


o 


o 


o 


VI 


VI 



int in 

Oil Ol 



vO 


VO 


o 


O 


o 


o 


VI 


VI 



in i 

<=>i 



o I o 
v»| 



VOl VO 

Oj o 

oioj' 
VI v»f 



I Ol 



VO 
^1 o 

VOI 
Al O 
I VI 



<N 



«-n oi 



I voi 

t O! 



> VO 



>i ooi nil 



I vo 
i o 



I VO 
O 

VOI 
Al O 
I VI 



VOI OV 

I 00 I TJH 



6 
io 

c 

M 
o 



(01 CO 
31 3 



(0 10) 
31 3 
Ul Ul 
Ul Ul 
Ol Ol 

M 

-♦I 

>4 

jc. .c : 

Q* a: 

v) in. w en 



0) 

3, _ 

ui ul 
o; oi 

Ul Ul 

oi oi 

Hi HI 
>v >* 

ca a. 

Ci C* 



o 


00 


J 


o 


t> 






I> 


Ovt 


* 


x 


^ 


CO 


to 


(0 






3 


s 


s 


O 


m 


m 


M 


3 


3 


3 


C 


C 


<0 


to 


to 


(0 


3 


3 


3 



Ul u 
ut u 
Ol o 
U| Ul 
Ol Ol 

Hi Hi 

cu a. 
ci <o» 

u: jj . 

to* tn 



I r>» 

H . 

«| 
ul 

31 

Ml 

3! 

ci 

tot 

3i 

Ul 
Ol 
Ul 

Oi 

H I 

>»• 

CL 

C: 



| <l A 

i cm ovi cv 
! Ovl OV| Os 

rH I Hi H 
HI Hi Hi 
<\ < <\ 

w to w 



in I 

h|o! 

•<F| f>| 



,1' 



31 31 
HI «{ 



col to 
31 31 w; 

u! ui -h! 

HI HI *0| 
JJI Ul -Hi 

>j >j ei 

ill * ! 

01 » 
CI « 



to 
3 
U 

u 
0 

u 

01 Ol O! 

H | Hi H I 
>* >i >ii 

js: ni jet 
cl oj a. 

«0i C: «0* 
iJ ; ju jj . 
10 : CI " « 



(Ol (01 (Al 
31 3! 3' 
Ul Ul Ut 
Ul Ul Ul 
01 Ol 0: 
U| Ul U: 
01 Ol Oi 

H I HI HI 
>i >i >* 

jz: r : r: 
a. a. a. 

U . XJ iJ 

Ui 1 . u) m 



31 31 

H I -^1 

Ul Ul 

ci ci 

ului 

I : 
(Ol (01 

3: 31 
Ul u 
Ul u 
0: Ol 
U- u: 

Mi Ml 
<P; Ol 

Ul W 

c c: 



! 

^4| ' ^1 

vi voi n»| 

oir^i 

mj<M||| 

ni (Oi Ml 

•Hl-H! CI 
Wl HJ| CI 

<0j Cj-^: 
Ul U'~hi 
01 Ol — 
C| C; Ct 
•-•I wi o 

V)i co i (ot 

3! 3: 3: 
Ui Ui Ui 
Ul U: U 
01 O: O: 

Ul U: Ui 
Mi Mi U' 
Qi* l> Or 
iJ • *J u 
C C C 
U Ui U3 



o; 

ol I 

C| ^ 
Nl f-« 

c; u 

01 bl 

31 

H I H 
<*H I Hi 

CI Ol 

"I u l 

(01 Ct 
31 -^i 
-i|£l 
-i I Ul 

XI HI 

Q» Mt 

0! o; 
E» x:: 
o u 
<c w 

X U2 



! o 
I m 

1° 

co 
O 

c 
o 
a 

o 

(8 
3 

U 
U 

o 

u 
o 



al 
o 

Mi u 
CI I CI 



22 



EP0 667 3S3A1 



(Mi O. * O 



Si: 



• i o 



• °* vil vi; 



vO vO VO VO 
. : O • O. O: O 
! - • <N 

O t Ol Ol O 

*! VI! VI; VII VI i 



vO ■'. VO VO • \D 
Z^, lOi O O: O: O 

',0:0 0,0:0 
0 t VI" VII VI i VI' 



VOI VO 
• Ol o 

Oi o 
Vlj VI 



tVO'iPi 1 I VOI : VO! in* 

10 1 OlN 1 1 m f in | o : o; <N 

o . o • •■ ' o 1 o 1 o • ; 01 • 

I VI- Oi j i VI I IVMO. 



vo 1 voi to; 1 in* 
: O - O ; Oi mt CM- 



Ol Ol O Ol O: • 
■ VII VII VI • • o 



1 vOI VD 
• ViO|0 
! VOI .| 
A- Ol O 
VII VI 



in j on cn: 
o 



i<0 



;i-rti2 



! O 



iojj^.oj; 010 ' 



in 



in: 



1 tO| IDI LO 1 



Oil O* OJ, 



1 in 

l OJ 



^H' 0 !! H« ., HI H| H 

' °| vi: VI : °i oi vi| o» » o 



* vO 
i O 
;\o- . 

! At o 
i VI 



I j i : \*t>\ 
1 1 i 101 

PI Mi h! 01} •• 

Ml!!- 



00 I IN! 



! .jr-MOj!™' 

81 ! I°! 



I Al 



8!ol« 



voi ml vo 

Ol Ml O 
•I -4f • 
O* -I O 
VII Oj VI 



in I 



j vol vo vol vo: 

1 Oj oj oj o; 
ol oi os o! 

Vl| VII VII VI! 



vol 

Al 



1 vo 1 in 1 , — i , in 
i o ! oj I zl in » 01 



oi • 0 
vil o 0 



mi vo ; 
<s| o • 



01 
VI} 



; voi in j 

1 Ol M: 

» «i Hi fMl < 

lO '! 

VI O! J 



I VO 1 VOI VO; l0 

: o« oj Oj J^: 



, O 1 ol ol 
I VI : VII VI 



I in in 
HI .{ . 
i 0 0 



inj ! 

•-I I XJM H 



* A 



VO 

ol in 
•I • 
O I o 
VII 



in 
ml m 



in in 

oa 1 oj 



VI 



o 



in! 



in 1 I so 

OJ' I O 
•■H I OJ i • 

o 



'I 



I VI 



t in I I vo 
in | oj 1 in | o 

ol ol -i o o 
vil !©i vi 



in I 

CMI 



i I I vol 10 
, ! 1010 
oj: 011 . . 
» loo 
! ! Vil VI 



u> j 
01 

- : » 1 vo 
: j O I A j A 



i in 1 in 
, 0*1 <M 



: ol o 

: i 



£iin: 



H 



8i« 



! in 
i i o 



in! mi mi in : 

oai ~! Ml 011 cm . 

ojSjo,©j©- 



vol 



i I 



£ 

M 
H 
C 

o 

M 
o 



! r 
I • 

VO| OV ! 

coj 
**\ -V 

ml co 1 

3! 31 
Ol 0)1 
Ml Mi 

3 3; 
ml mi 

00 1 co - 

31 3! 
ol Ol 

Ol Oi 

o; o. 
c! 01 

H , H» 

>•! >l 

x:i j=; 

«0: <c 

*J I A-> 

Wl Ul 



I 



r>i o 
^i 

*\* 

mi to 1 
31 3 
Ol 0> 
Mi M 
31 3 
*0| mi 
1 1 
ml mi 
3! 31 
Ol Ol 
Ol Ol 

0 ol 

01 O! 

oi oi 

Hi 

a al 

(0. «0I 

07 W! 



0»| H| 

r- j 0^1 



0)1 Ull 

g«w 

M 
3 
<Q 

I l 
ni to : 
3! 31 
Ol 01 

o; oi 
01 o. 
01 01 

o! os 

Hi r-\ , 

XZ\ -C: 

0* Oh 

10! <0» 



I 

(TV| 
9\t 
Wi Hi 

r>l Hi 

Hi <\ 

CO I coj 
ml mi 

31 3 
Ol <Pt 
Ui Ml 

3! 31 

mi ml 

col coi 
35 3! 
Oi Ol 
Ol Oi 
Ol Oi 
Oi Oi 

ci o; 

Hi H. 

oj ai 

*a ; m : 

4J- 



<icoi 
OM a»i 

OM 0\. 

H| H| 
H| HI 
< <\ 

w wl 

I I 

CO I COI 
31 3« 
CP! 0; 
Ml Ml 
3; 31 

mi mi 

CO 1 CO: 
3' 3l 

Ol Oi 

o: o: 
Oi o 
ot o: 

O! Oi 

H: Ht 

C SI 

a: a. 
*o» m- 



! in 1 

! oi 



mi 

hi of 
^» r-l 

»l 

31 w 
Ui-h! 
-•I TJI 

>4 el 

•"-•I Ml 
Ol • 

Ei^l 
mi al 

XZ\ 0)1 

! I 
CO I 0): 
3* 31 
OS Oi 
O: Ol 
o- ol 
o v. 

O O: 



i i 



a. a. 
m m 



n ww w w m w 



i ~»i 
: 1 1 
01 01 

CO) col 
H| H| 

ei e\ 

3i 31 

Ht HI 
Ol Ol 

an an 
m« mi 

%4i VWI 

1 : 
co< cot 

oi oi 
o. o; 
o» 01 
o; o» 

Mi M. 
0). 01' 
U U> 

c c 



) mi 

< 

*9\ VOl Oil 

01 c-; ! 
m m| ei 
j ; 3i 

COI CO I Ml 

hi hi <q; 

HlH C{ 

mi ml 

01 01 

Q> 1 QM H I 

mi mi mi 

vwi vvi| OK 

co 1 coi co; 
3' 31 3: 

O: Ol O. 

O. O: Oi 

o o. o. 

O O- O: 



c c c 

U U til 



0): <D 



Oi 

o; 
coi mi 

31 -*l 

-hi x:: 

o: 
XT! *h I 

ai mi 
oi a»i 

ii "6! 

#o> CO. 
x u 



COI CO 

31 3 

Ol O 

Ol O 

ol O 

O! O 

o; 0 
u\ u 

ai a 
an a» 

Mi M 

vV) vV) 



23 



EP0 667 353 A1 



ir> » o; mi cmj c*. mt cm j ; o ' s in^ 

• | H: H -i H • H . «i C*. •< 

O I O I Oi •! --OI • • I Oi jO! 

i vii I © i oi -oi I vii j : 



H! .| °* 



V0: vD 
O! O. 



! o; 



o. 



VII VI 



t o i j 



Aj A 



tOI vOi ml 
<M| OI <MI 



I vO i 
Xft | OI 

• I -| Ht HI • ! H» 

OlOl I • ©I •! 
jVlj fOjVljO| 



VO i I VO 

0 ! | O 

01 I OI 
VI j j Vlj 



i <-* i «h i 1-4 1 



vol VO I 

©I©: 

OI © I 

VII VI} 



mi I 
^Jh! 

•I i 



VOI vol 
A| A, 

I i 



tni vo« | vol vol ^ ; 
«i ©! ; ©| o| 

°! °l ©i 
Vlj Vlj°| 



Hi •} CM| 

•I o| 

oi vii 



<n! CD 



I vol VOI 

*\°.\°.\ 

I oi ol 
! VII Vl| 



Oi 
VII 



I ! I 



vo| vol 

A| Al 



in I vol i vo 

<N I O I I © 
H | • i <N| • 

ol VI VI 



vol I 
o i to t 



©I ©I 
Vl| I 



in 



VO 

©i in 



vol VO| 
I Ol Ol 

«l .; 
I oi ol 
I VI vii 



VO | vo 
A| A| 



Hi H|(N 



i ! L 

CM|CM|fM| 'id <M|<Mlf>JJ -I .iH 



I I VOi 

t ml ©i 



I 



l°l 



Soioi 
f vii 



>. •! ™i 
; ©i©! 

! I ! 



I rf I 
VO | VO' 

A Al 



*™ VOIOJICM ^| 



I I VOI 

in I j ©1 

• I oil »l i 
o | i oi 
! ! VII 



2!«i« 



I vol ini , 
i ©i cm. 

♦ i •! H: 

1 ©i , 
! VII ©{ 



VO I VO ; 

A I A i 



°|S| 



I VO 
I © 
I ■ 

o 

VI 



vol in : 
Ol oj I 
.1 «— I ' 

o| . 
Vlj o 



in i in 

Oil <NI 



©| © 
I 



I m i 



i vol vol vol | 
i ©i ©I r»i tn| 
• 1 .ihi • I 

© ©I mOI 

VI VI I © 



VO VOl 
A A 



in in 



I VO 

ml © 
ol o 



VO VOl VO 
O ©I © 



Ol o 
VII VI) VI 



vo 
TJ» \ O 

VOI • 

A O 
I VI 



! ! 1 I : 

ml hi ot\ 



! I vol 

i ^l o 
I vo> • 

i A O 
VI 



-i- 



i 

r-l © 
X 



3i 

Ml Ml 
3' 31 
<0 (CI 



I 



CO 



I hi 



at 3 
<0| « 



C0| CA I 

3! 31 
U u 
u u 
ol oi 

U! Ul 
Ol Ol 

Hi HI 

a: Oi 

u. *0" 



Ml 

SI 

Ul 

ul 



w 

3 

o 
u 
o 
o 

oi oi 

is a 

u. i->i 
ITI W)l 



W O 

3 3 
Ol O 

M 

3! 31 
<0» «| 

oi oi 

Sf Si 

Ol Oi 
Ol Ol 
Ul ul 
oi o: 

Ht Hi 

>* >* 
r, x:; 
a; cu 

<0i «0» 

u » *j« 

W W = 



I 

Oil Oil Ol 

cm oh cn 

H|H 



o 

3 
Oi 
M Ml 

5 i! 



Ol U! 
01 Ol 

Ht H' 
>4 >* 

oj a. 

(fli ttJ; 

Ul Ui 

VVJ' vV) 



W 

a 
3 
O 

Ml 

3| 

o: oi 
31 31 
Ul oi 
Oi 01 
0| 01 
ol Ul 
Ol 01 

Hi Hi 

oJ OJ 

U. U« 



in in i 

©I Hi oi 
I I Ml 

tt ui 
3 o? 

ol 

Hj»0 



o 

§ 

m *o 

- x: 



-«|*0l 

1> -HI 

>J Ei 

Hi M 

o 0 

El*o| 

0|Hi 

0i 



I in 



Oi o: 

31 31 
U| U| 
U Ul 

. oi o; 

Ul Ul Ui 
Oi Ol Ol 

H I H » H t 

>^ >J >J 
jc; jc: jii 
cu a; a: 

HJ) <Ql i 

ij us j-;- 



>l 
CO I 001 
Hi 

I 

e e; 

3 3l 

H I -HI 
Ul Ui 

01 Oi 

<0 TJI 
vm | vwl 

i ' 
IAI Ol 
3| 3! 

U! Ul 
Ul U» 
0 ! 01 
Ul Ul 
M! Mi 
Oi Ol 

Ui U: 

c: C; 
U U! 



rf I vol Ol 

©it-; „ 
nj <ni e 

oj nt mI 

HI HI <TJ I 

^1 -<l C! 
<0t <» "H I 
Ul U' -»l 
Ol O • <"»' 
(Oi <0I «0I 
•mi «u| oh 
! i i 
oi o< oi 

3' 3: 31 
U U' Ui 
U Ui Ui 

0 o o; 

U. U: Ul 

M> M- Mi 

01 O' 0| 
U> U ui 
C C Ci 

u u in . 









H 






o 


CU 


Q 












u 


o 

(0 






o 


H 


% 




o 


c 


N 


H 


c 


o 


c 


a 


0 


E 






Ol 


3 






0 


o 






>i 


c 






CU 


a 


c 


0 










o 




3 


Oi (9< U 


U 


3 1 h I U 


u 


H| £1 0 


0 


Hi Ul U 


o 


j: 


•H 


0 


0 


Oj mi u 


u 


o 


©: a 


a 


E 


J= 


1 o 


o 


Ol u 


M 


Ini 


<0 


0) 


Ul u 


I 







24 



EP0 667 353 A1 




: Ol 
I VII 



O ' • 
» Ol 



i vol vo 

WO I vo 1 
A I At Ol O 
1 : VI VI 

1 • 



vol voi in 

Ol 0| <N 
>{ •« f-t 
Ol Ol * 

vi| vi o 



CM 



VO I I VO 

ol lo 
•!<-»! • 
Ol J o 
VI VI 



I ol 
I VII 



I WOi 



to i in i mi v 



I o 

I 



OlOiOl 



I 



OOlr-li •? •( 

I Ol ol Oi 



vo, 

ml ml oi 

io 

i vn 



VO 

oi mi 



•I ml 



I vo 
Vj o 

vol • 
A j O 
VI 



m 



voi mi i m I vo 
oi miini oil m o 

• iH< ► « • » •? •■ • 
? Ol -I O! •» Ol Ol O 
i VI 1 O : ; O : » VI : 



I 



! o 



' O: 

< VI' 



ml inj , 

CM l mi vol 

o; O' ! 



I I VO 

i o 



vol vol 
A I A | 



| VOI i I Ivo 

{Olmmimimiotm 

i .i .! »' •! '5 •! • 

ol oi ol ol ot ol o 

v«i ! j j jv; 



I VO 

I o 



si-MS 



mi ! 
2j^|vo; 

• ioi H ! 
°! I ! 



! i vol vo 

VI VIOIO 



VOI 
A O 
I VI 



fN| 

I 



vo 



I in 
o 



Oil <N| CM 



m| 



1 

nij cm I m| r-i 



vo i vo I vo j 

o mi oj oi mj | m 

o oi ol o o} j o 

V» j IVIjVlj ! 



SI 



|Vt| 



I J 
mi t in i 
• I-t. 
I os 1 o- 

I I f • 



i vol 

I o| 

°*!ol 

I VII 



I mi , 
lM oj" 1 v 

H| r-tl VO 

O' ! A 

|0| ? 



VO 

o 

vo: . 
A! o 
I Vt 



I VO 

mi o> m; 
oi oi ot 
»vi| I 



I ivol I 

'loioioi I 



I VOI 

t m< oi 



VO i 

oi 



I 



I VI, 



oi I Ol 



oi ol 

I VII 



Ol oi 
Vl| VI 



o 
o 
vi v 

ml w 
3| 3 
Of 4> 
M| Ml Mi 

31 3: 32 
iQl flj; <T}| 

I ; ; 
Wl Wl Wl 



I U 
f-il m 

OM «H 

VI to 



I 

u 

OM 
OM 0> 
r-»| «-i 
i-«l f-l 
<t < 
CO | to I CO 

u>i ta 1 w 



to . 

OH Oil <D 

Ml Ml M 

31 3| 31 3; 3 

<fl! <0| <QI <0 



J| 3{ 3 

» oil a» 

4l Mi M 



ml .■ 

r-»| Ol 

ml 



3l tt 
OI-h 

>« £1 

—* t Mi 
Ol Ol Oi 

El e;-oi 
91 a>» -hi 

til <SI 0> 



3! 3 

Ol ol 
Ol ul 

, O O: 
Ol U! Oi 
O: Oi O? 

—4 • —I • — »• 

a a. a. 

<0 ; <TJ ' TJ < 

u u *-> 

co- co CO 



W< Wl 
31 3! 
Ol Ol 
Ul Ol 

Oi Ci 
Ol oi 
O' Of 

>J >%. 
x; «c. 

Cb CL. 
TJ 

JJ. u - 

CO co^ 



tot mi wi 
3; 31 3: 
o« ol Oi 
oi o; oi 

O ; OS 0 I 
Oi ol Ol 
O ; Ol 0' 

— <— « I — 4 | 

>n 

xz.xz.n: 

CL Q.' CL. 

CO CO 10 : 



W: V): 

3; 3' 
Ol o 

OJ O! 
O! Ol 

o: oi 
o o. 

JZ. jC 

a. a 

u v 

Cl IT. 



I I 
Ol O 
CD I CO 



E! E 

3t 3 

•Ml 

U! O 
01; 0) 
19! *o 



W) (0 

ol o 

O! O 
O: 0 

Ol o 
M. M 
01' 0> 

u : 4J 
c; c 



VO I VO 

A I A | 



mi 



vl vo 

oi r- 
mi mi El 

Wl Wl Ml 

•HI-HI <0 | 
-H » I Cl 

tj i m i -h » 

O: Oi — 
01! 0) • -h 

A! <o; 

Ml W| 0» 

to • Wl Wl 

3; 3; 3: 
oi oi O' 
o« o; o> 
o o* o 

O O. o: 

m; Mi M 

Oi. a>: 01 

iJ JJ: U 

c c c 

CO LJ Cl) 



I 



0) 

HI *-i 

c: ul 

Oil Wl 

3; • 



I o 

I 04 

lo 

w 

<3> 
C 
0) 

o»| 



o 

>4 c 



Ci o. 

•HI Ul 



Wl flB' 

ii-ii u> o 
Z\ JZ'. 
~* \ u ; 

SZ I ' 

a. m. 

O 5 0»: 

E! J=: 
0) U 
»t; • w 

X CO 



Wl 
31 
O 

Bi 

Ol 
O! 

ui *j 

ai " 
an 

Ml 

*->• 

LO CO 



25 



EP0 667 353 A1 



o ^ m m ° 'O: iO 

► vi o: °: °: VI : w vi 



in 
o 



\0 • \0 . VO 
O O O 



O' O: C 
• Vis VII VI. 



I 



■ o- 



; i 
: vo i vo. 

1 A | A ' 



LO I VO: ; VD 1 VO» 
OJ! O! ml Ol O: »f*i 



vol vO« 
Ol o 



• - O Ol o oioi 
Ol VI I Vli Vlj j 



Oi o< 
VI' VI 



■ rsj i (N : 



i VO I 

i Oi 



: oi 

! VII 



O; o: 



OIO: 

VI' V)! 



{O: 



VO! 

o- 

•I CM 
O' 
VII 



P I CO j fM » 1 



_J_ 



I 00 I VO f vO? 

\ O I * A i a ; 



LO 1 ID. ir . } VOt VOI V>| 
(M! (N? XJ 0| Oj ?*\ 

• 5 * •• ^ J O I O I • 1 

oi o °: vi: vi; oi 



voi » 

O I in : 1 * | ! 
.i • > r*i <«i ml n 

j i ! i 



vo> vol I 
Ol Oi 



Ol Oi 
VII VII 



vo I vO i 

A I A' 



I 



vO 

o ■ 



1 VI: 



mi I 

r-i- ™! ^\ 



vol : * \ 

o ! , ; ' in : 

O • Ol 

vi. : 



! in 



i vol 

! oi 

, O: 
: VI! 



VOS VO| 

O Os i I 

• i Ni VO i VO 
O O 5 ^ ! .* 
Vl> VI: 



: VO 

; o 



: o 

VI 



) \Tn vo: 



^1 

™i ^, 

°l [OjVI 



SS: 



i! Si 



I Vlj 



■ { CO I »— • I (N I 



> VOI \Ol vOl 
I Ol Ol O 1 ' 

• I 00 ! VO I VO ; 
Oj O! Ol i A { A : 
VII VII Vlj I • 



1VO 

i o 



i o 



in* 
rsi 

(Ml rH I fH 



ml in 
ol o 



i vol 
in) ol 



ol o 

I VI 



! i vo 

ini o 

o o 

I VI 



o o 

VI 



I 

p| vo 

A 



Ai 



IS 



vn. 
cm j rvij w ; 



SI 1 IN 

rH | I >— I 



I O 

VI 



* 


: 

VO! VD! 






o 


o 


in 












o 




o 


O 


V) 







o 
VI 



I vo i in i 
J l o | r»j inj 

> I i~* * • I «-u •» 
I Oi •! O 

I VII Of I 



slSh! 



! I ' vol vo 

: f I f ! Ol (? 
00 t VO t VO • . ► • 
. A ! A i Ol O 

Vll VI 



• vo i ; 
in • o i in i 



in 

CM I i 



; \o: 

: oi 



Ol Ol O | »l 
I VII lOJ 



°!< 

i 



ISi 



IHtf\JI<IIHI V 



' VO! VO 

i oi oi in: 

! Ol Ol Ol 
I Vlj Vll | 



vOl vO 
• v OIO 
I VO | VO 

M AiOlO 
i Vll VI 



B 
w 

c 

<0 
oi 
u 
o 



vol cn i 

TIM 00 I 
Tji» 

3i 

0)1 OH 

u\ u> 

D\ D: 

«JI u» 

wi wi 
3: 3; 
Ui ot 

Ol Ol 
Of Ol 

oi o: 
Oi Ol 



O 00 

oih 



av o\\ 
c\\ ovl 

I t-l| 



i XI Xi^ WI 



WI Ml (01 W! 

3: 3: 3; 3! 

a>t 4)i o>i oi 
>Mi t^> 

3: 3: 3! 3 
<0! <0 1 ^ 5 Ul 

wi wi ; 
3; 3: Z 
Ol o» O - 

ol oi or oi 

Ot Oi 01 Ol 
Oi O: U' 0> 
O. Ol Ot Ol 



sz\ jc: j:. x:: j=: x:: 
oj a. a. a» at o- 

<0l «0: «0i <0" <0: <0l 



Ji . 



<\ <l 

ail wi 

wi wi 
3; 3; 

Ol 
Wi U\ 

3' 3: 
mi ui 

wi wl 

3! 3! 
Ol Ol 
Ol Ot 

01 oi 

Ol Ol 
Ol Ol 

HlH. 
>i >r 

at a< 

*0: <o s 



i in i 

: ol 

COt r-f I 

a>. i 
a> i wi 
-ii 3) 
-il Ol 

V71. 4J» 

W' "i' 
3! Ol 

oi et 

Ml Ol 
3' <0l 
<0i£l 

Wi w: 
3 3 
Ol Oi 

Oi ol 
Oi 01 
o: oi 

O: O 
. — I? 
>H 

£ : £ : 
o~ a. 

*0 TJ 



wi i wi • w ■ ui vTitotto cn ■ oi . w to 



in I ! 

rt' o: 
Tf • r*i 

•ri 

3> Ml 

Ol -i I 

-i I *o* 

*> i «H! 

>« HI 
Wi 
Ol Ol 

ei -ol 

oi -^1 
mi Oj 
2\ •; 

wi wi 

3! 3 
Ol O 

ol o 

Ot Oi 
Ui Ol 
Ol Ol 

-H I ~-« I 

>; >^i 
o< a. 



Ol o 

CO I CO 
•HI 



! | in 

! TF 

■^1 VOj C* 

oi r-' • 
OJI cm I El 
j 3: 
I wi wl ui 

31 3' — — «l CI 
-«h: <C' «0 1 -Hi 

o: oi o. uih' 
Ol Oi O! o? 
4i tot <oi <0> <o: 

4MI <MIW|<UI a*, 



O! 



WI wi 
3: 3t 
o« UI 
O! Ol 
OJ 0! 
o< Ol 
Ui u\ 
o» Oi 

U Ui 

c ; c 

0J £Ui 



Wi W| WI 

3; 3: 31 
o; o. o> 

Oi Ol Oi 
Oi o: 0j 
Ol Ol Ol 
U. V_ii Ui 
O' Ol Oi 

C; C: C 

www 



«0i t»i 

Nl *-»i 
CI Ui 
Ot Kdl 

3; ; 

w 

ml — li 
C: O 
Oi 

w> m- 

3t -^1 
— i jC! 
^i Ot 
Xj -^1 
CLi U \ 
O' o: 
E JC! 

O o; 
w 

X 03 



I 

I 

oi i 

Ol Cm 

Ol o 
I «0 
WI • 

Ol c 

CI o 

oi e 

O* 3 

Ol o 

c 

a. a 



cl a 

O! o 
u. 



26 



EP0 667 353 A1 





H ^ C4. CM' • • -H • CM, . • H! (Nl i CM- CO i VOIVO' • 

!«• ;° °;=. !<=;:,;• ;oi 0 :°i A i A |S 


i vo 
! 0 

0 
VI 


fM 

CO 


OJ 


1 lc 1 m i ' ^ 1 t/v 1 1 ! 1 ^ 1 : *o ■ in s 
£; '{Qlm: i o!^: ml : ! ! ! i cm; m . o. cmi 

^:^f°;: ..H, • " °J" ♦! Hi 001 001 , CMj H. • . . H J 
'I 0 I O 0: Q iO: -"OtO; • ^ 
! ° ° , VII °: O' : Vli O. 


l vo 
! -Vi O 

vo; . 

! AIO 
VI 


vo 
0 

0 
VI 


H 
00 


CM 


! ! ■ ■ ' vo: ini vo« tot ^ ! vo 
: itn; :ini 1 ! : oin: o oljl!' l^io 

) CM 1 CM :•—*<»—«. ~H i «'CM • ' Ht H! J rH * .;Hi • . _** j VO « • 

so; • os ; i oi or o — i 1 A ( o 

! ; t j ! j 1 VI i O 1 VI ' VI- j » VI 


1 — 

vo 
O 

O 
VI 


o 

00 




i 
1 

CMI CM 1 

! i i 


1 : 

| LO 1 

• - 1 r-l 

I Oi 

1 ■ 


! Ml 

MM 


i 

1 


j 


1 i mi voi vo : voi vo * 

CMlrH, .1 M 

t * 1 0 ' 0 i 0 1 0 ■ 
; O Vl| VII V1| V»| 


1 i vo 
VI O 

VOl • 
A | O 

, VI 


I *o 
0 

0 
VI 


CTi 


i : jtn 

CM | CMI CM °! 

I > h 


i 

CM! 


i isl 

^1 Hi Hi H 

i hi 






m 


! : • 

| voi vol voi vo 

OIOIOIO 

I ol ol ol 0 

VII VI! VII VI 


voj 

Oi 

ol H 
VI t 


1 

1 1 VO 
V O 

VOl . 
A j O 
: VI 


VO 

0 
0 

VI 


CO 


| VDi VOI VOI VO, . n 

r O; Ot Oj O! " 
cm! : - . 

' O O 1 O I O : n 
; VI - VII VI 1 VI - 


1 ml vol vo 
1 fMl oj 0 

! ' .'oio 

! 0 1 VII VI 


i CM 


! 

IS 


0 


I 1 voj voi m> m> 

1 1 Ol Oi CMI CM 
i Hi • > . r-l • rH • 

; ' oi 0 

■ VI ' VI 0 1 O 


i xo 
1 Vi O 

• VO: • 

* ; 0 

1 VI 


VO 

O 

O 
VI 


t> 
r* 


o 
o 

VI 


VO L . VO 

o: i o 

o'i I o 

VI | 1 VI 


| VO: 
1 Ol 

oi 

VI! 


m 

CM 

» 

0 


» VOI vo 

1 01 0 
1 • 
1 O O 
I VI VI 


1 m 

1 fM 

«-H 
O 


CM 

I 

1 


CO 


m 
0 


i 

co 


m 

fM 

rH 
O 


. 

mi m 

CMI CM 

Oj O 

1 


im> ; !vo 

CMI ^\^ iC> 

- Sl aIo 

°{ j A !v1 


VO 

O 

O 
VI 


VO 

»> 


to 

CM 

o 


\o 
o 

o 
vt 


in 

O 


in 

CM 
O 

1 


I 

ml in 

CM | CM 

• i • 
0| o 

i 




vo 
O 

0 
VI 


m 

CM 

rH 
O 


m 

CM 

0 


CM 




m 

CM 

0 


m 

0 


VO 

0 
0 

VI 


VO 

0 
0 

V) 


vo 
O 

O 
VI 




VO 

A 


VO 

A 


i VO 

1 0 
1 • 

1 0 

V? 


VO 

0 

VI 


LD 

r- 


CM 


\o; 

Ol 

• ! •— < 

oi 
v,| 


vO 
o 

o 

VI 


g L 
5|° 


0 


CM 


VO 
O 

O 

VI 


m 
0 


CM 




in 
0 


m 
0 


VO 
O 

O 
VI 


VO 

0 

0 
VI 


vo 
O 

O 
VI 




CM 


TJ» 

vo 
A 


2 


vo 
0 

0 

VI 


r- 


1 

1 


voi 

Ol 

• 1 1-1 

Ol 
VII 


VO 

o 
• 

o 

VI 


voi tn 
o • fM 

o ; • 

VI! O 


0 


voj vo 
0 1 0 

oi 0 

Vl| VI 


rH 






m 
0 




VO 
O 

O 
VI 


vol 

o» 

O: 


vo 
0 

O 

VI 


m 
0 


. 

VO 
A 


S 

• 

O 
VI 


VO 

0 
0 

VI 


m 


ini ini m 

CM| CM| CM 

Ol O I O 

1 1 > 


in 
o 


i in 

!° 




m 
0 


m 

CM 

0 


VO 
O 

O 

VI 


m 
0 


CM 


in 

<N 
« 

O 


1 voi m 
mi 01 cm 

ol 0 • 
VI 0 


m 

CM 
O 


CM 


m 




VO 
O 

O 
VI 


VO 

0 
0 

VI 


Organism 


! 1 1 

1 ! i 

! i i 

vol cnl r->l 

TfM CO 1 Vl 

v i vi 

vt\ wi ml 
31 3! 31 
QJ Q>| ©1 
Ml Ml Mi 
DI 31 3i 
i0l <0| <Qj 

mi mi wj 
3: 31 3: 

Ul Ui u 

Ui u! u! 
Ol Ol 0 
ul Ul U' 
Ol Ol Ol 
H 1 , f-lt 

at a a 

>0 ; <0 ' <0 
i_> > u . JJ 

10 : tO t0 


o 
o 

X 

m 

3 

a> 

M 
3 

m 

3 
U 
L> 
O 
U 
O 
.— » 

r: 
a) 

•01 

lJ 1 

to 


t 
1 

1 

! j 

00t 1 

r-i iii 
r- 1 cm 

*ri 

ml ol 
31 3 
VI 01 
Ml u\ 
31 31 

tjj <o| 
mi ml 

3i 31 

ul ul 

Ui Uj 

Oi ol 
u; ui 

Ol Of 

a. ai 

ij : xj 

to ti. 


w 

to 
w 

II 

3! 

"1 

mi 

§1 

Ol 
U' 

21 
fl 

*TJI 

to i 


i 

CM CTv 

cm cn 

v~«t — « 

rH | t-H 
<l < 

tO| to 
ml m 

a>{ « 

Ml M 
31 3 

m: mi 

Si Si 

u: u» 
01 01 
ui ul 
01 01 

x:: .ct 
o* ai 

«vV <TJI 

JJ. LI' 

to to 


CQ 
cn 
Ov 

rH 
rH 
< 

to 

m 
3 

a> 

M 

3 

mi 
3; 

Ul 

01 

Ul 

01 

•HM 

OJ 
HI 
j-> t 

to : 


m 
0 

rH 

m 
3 
u 

-#H 
iJ 

-H 
O 

E 

a> 

<0 

x: 
m 

3 

Ui 

§1 
n 

Oi 
tJ) 
i-» ■ 
to 


m 

rH 

^! 
w 

3 
U 

-rH 
iJ 
>1 

-H 
O 

e 

mi 

Si 
81 
81 

x:; 
Out 

i-» : 

to 


O 
CM 

m 

-«H 
•O 
-iH 

e 

M 

ai 
•0 

-fH 

a 

a> 

m 
31 

01 

Ui 
Ol 

a; 

to 


f 1 1 

! ! 1 

i ! i 

j rH| HI 

i 1 1 VI VO 

01 01 o| r- 

00 1 CO 1 CM 1 CM 

rH| HI j 

1 ml v. 
El E -hi - 

3! 3l -»l **H 
•r*. H| (01 |Q 

ui ui u; u 
<pi an a>i ai 
io< <oi <o; <o 

VMI *-» 1 VM* VtHI 

mi w : mi m! 
3! 3! 3; 31 

u» ui u; U! 
Ui Ut U: U; 
0' 01 0: Ol 

Ul U' Ui Ul 
W, Ml Mi Ml 

a>i ail a>; <d; 

U 1 U 1 4J. *J: 

c* c c c 

U (1) u u 


5! 

CM 

E 

3 
M 
«0 

c 

H 

~»! 

HI 

<0I 

o> 

m« 
3; 
U» 
Ut 
O! 
Ui 

«! 

u • 
C* 
w 


. i 
t 

a 

DC 
QJ 

<0 
N 

c 

OJ 

3 

rH 
«H| 

Ci 

HI 

mi 

H | 
H 1 

SZ 1 
Oi 

o> 

Ei 
Or 

<0" 
x: 


H 

u 
w 

0 
u 

H » 

x:; 

Ul 

**H | 
H 1 

o>: 

J=: 

U 

w 
CJ 


m 
0 
fM 

u 

m 
m 
c 

0) 

o» 
0 

£ 

tft 
3 

U 

u 

0 

u 
0 
i-» 

QJ 

0)1 
M| 
jJ 1 

to ' 


H 

a. 

Ol 
«c 

•vH 

c 
0 

E 
3 
01 

c 
a 

to 
3 
u 
u 
0 
u 
0 

a 

Q> 
M 
U 

to 



27 



EP0 667 353 A1 



s0 



| Ol O 



: o, o 
■ v» 



vo- 10 : in 

O- O: <"M ; 
' * .. r^l rv* 

0 OiOI • 
°" VII VI! O; 



: voi VO 
O : O 
vo; . 
AlOlO 

: VI VI 



Ssis!. 
o!§j 



fN 1 , 

oj 



VO 

i O 

O. 
I VI. 



000 



• o: oi Ol . 
VI VI I VI 1 



vol VO 

voi -J 
A 1 O 
! Vtl VI 



VO: 

o : 1 

O! < 

j VI I 



I IP I 
1 rsi 



Mo 



. vi: 



• tn-vo i/>ii/)i 1 vol vo 

int ; OJ; o rvj» rg; !^:OIO 

eg: rv|> — ♦ • . ~« > ; eg : vo ; • 

O i • • O • » • • . A : O I O 

. O; VI ©I Oi : VII VI 



i VO ' I !vo| |VOivoivOt : vOi lO i vo< 

tn » o i in! in 1 o ! 1 o I 01 o: ml : in 1 in ; o : o 1 o 1 

1 ■■ •!•-*; "Cg»0#» >\ .|fN 

oloiOiOiOi 'OioioiOj 1 o 1 o ; o i o 1 o ; 

[VI: j VII :VMV1IVl! I jVHVI j Vl| 



I VO 

i A 
I 

-i — 



i ! I 



I in' 



CMI rv|' ^1 rHi OJi f~l|oj) •! h 



j ri 



1 ' l^nolini ! 

Cg 1 <N ' -H- , •! Hi <*sj 1 CN I 

o: 1 ■ ' 



I V)| o 



I vo 

vo I vol • 
A I A } O 
; I VI 



1 in 1 in i 

Of o; 



in) i 
o 1 



o ' o. 
r VI 



1 i m 1 vo i VO 1 VO I vO ; j I vo 

» CM: Ol Oi O' O 1 ' O 

! H! Mi H; ri . .1 . . I VO i • 

'OJorOiO » A . ! o 

o : vi i vi ; vi i vi vi 



in • ; in 
eg; eg 



■ ID' j 1 iP ; vo • vo i vo 1 vo 1 j ' vol vo 

in t in 1 ! 101 ! : 1 (N ■ o 1 o i o ! o i i^rioio 

.. . |,-» t _4j •' r-». H| (Nl H! Hi ■> -j >i I VO » • 

0101 [Oi i i • : "O ololo! 1 A ol o 

j ; !Vl| \ • ! [ Ol VI VI VI) VI; i I VI I VI 



in in 
0 



CM) 1 

I 

i 



voj vo| vol voj 

01 o| oi 01 
•I •! -I 
01 01 01 o; 
vt VI VI VI 



fMl 



; vo 
^ 1 o 
vol . 

A I O 
I VI 



I in 

! o 



!voi 
I in 1 o 

I Ol Oi 

i I vi 



Ol O 

i lOO 
I VI I VI 



VO} VO [ VO ! VO ! 
Ol O ! 



ol oi 
Vlj VII 



I vo 
o 

vol - 
A O 
VI 



VI 



ol •! 



in» 

CMI 



» VO| 

mi mi o> 



• oh 



I Si 



i vol voi vol in, 
in o oioimi 

Ol O Ol Ol •! 

I VI: VII VII Or 



t vo 

^1 o 

vo: * 

A I O 

VI 



VI 



! VO 


VO ' VO 


in 


LTV 

eg 


vo' 


in i 0 1 


0| O: 


fM 


01 in 1 










01 Ol 


01 oi 




0 


oi oi 


|v; 


Vlj VI; 


O 




Vl| j 



co! *° 



VOt VO. 
Ol Oi 

toloi 
I Vlj VI | 



in : 



1 vo vo 

I -VI o o 
j VO. 

I A I © O 

I i VI VI 



Ol CO 

vol ov» i o j 
l opt *rtr~ 

X I X 




u>i tot 

3| 31 
q» 

Ml Ml 
31 3! 
<0! «di 



to J CO I w 
3i 31 3 

Q>\ Wl Q) 
Ml M 
31 3! 3 
«| <Q| <0 



«i Ml 
3| 31 
Ol U' 

01 01 

0| Oi 
Ol O' 

0; o: 



28 



EP0 667 353 A1 



' Ol O: Ol O 



LPl 



^ , fM I PJ : ~ : 



LP s LP 



VO I vO 
Ol O 



Ol o 
VII VI 



VP I VO» vol 

01 oi o; 



o i o , . 
vn vt; 



i O r Oi Oi 

: vii vi. vii 



vo •• 

O! 



VI! 



. vO i 

: o: 



' o 
: VI 



LP 

oi 



O' O: 



j Vl ! VI 



O! O 

Oi 0 = 

VII VI 



tn ' A 



vo| VO 
Ol o 



Ol o 
VII VI 



i vO ' 


I vol ; 


: VO • : 


LP | O; 


! Ol UV 


i O » i 






«-l • W ■ • OJ ! 


O 1 Or 


iOlO! i 


• o. i 


j vi; 


f VI j ; 


VI; ] 


t vol 


J ' 

j VO ' VO ■ 


lp i vo . ; 


1 oi 


1 Ol Ol i 


f rsl! Oi ; 


H J -f 


Hi • i ->H| 


Hi H' • - H | 


!o! 


1 Oi o: ; 


•!0: j 


j VII 


J VII VI! ! 


. 0 1 VH ; 



: VO M 

; om 



: lp' 



O! 

: VI! 



SI' 



| VO 



; oi o 
VI VI 



j vo i 
I o 



! o: 
I VI* 



»i si. 

Si- 



' i VO 

! o 

I VO • 
I A. O 
VI 



| vol I 

LP | O, 
•I -IH 

ol o: l 
I Vh I 



ml 

. "I 

V^H 



in: 
o • 



i vo. 

I o: 



VOl LP' 
Ol P4> 



l 



: vo 



| o: 

I vi; 



oi • 

VI | o 



VO I VO ' • 
A I A I O 

: VI 



i LD I LP i 

: O ' Oi 



; cpi 

! CM! 



i ! vol ! 

I !Ol 1 I 
f— < > •— < ■ . — I • •< — »• • • HI <M! 
' o ■ 
VI 



LPI 

O : 



I VOl 

I Ol 



o ■ 
VI! 



[ LD j 



I LO 

vo I vo 

A I A: O 
VIS 



j LP j I 
PI > 
j J <Nl 

loi I 



LPi 
OJ I I 



i LP I LP' LP* LP! 
4 . • " • ♦ • •! 

j O | o. Ol Ol 



I I 



I i I 



'£:lpIiP' 
' r>j i cm ; pj : 



I VO' 

I A- 



£ tP 
O ^ 

O 



I 



LP) oi ! 

. j . , <— « i f— i 
0| Ol | 
I VI I 



S vo! vol Ln ) 
I oi oi <n; 

to o ! ^ ! ' 
I v!| v! I oi 



vo 


VO 


O 


O 


VOl * 




A| O 


o 


1 VI 


VI 



!Sl 



I Oi 
I VI! 



vol vol vo 
O! Ol O 

•i -l • 

Ol O o 
VII VI VI 



: vo vo 
I o; o 

I ol o 

i VI j VI 



I vol 

ol 

ll •: « 
I oi 

I vi| 



I 



PIlPJIPJl • 

I 1° 



i VOl VO 

I Ol o 



o o 
Vll VI 



i i LP I 
I C\>: »i hi 
! ! 0| 



hi <Mr 



loi 

i 



i vo i 
! O: 
• ? * 
Ol 

Vl| 



r 



• VOl VOl LP 
I LPl Ol Ol <N 
4l . .. - '< f-H i • 
j Ol Ol O! - 

i 'viivijoj , 



VOl vo 

oi o 

VO . • 

a: oi O 
VII VI 



i 



6 

w 

c 

o 



o\l r-l o| 

00| TJ»I 
^1 *»l XI 



wl w wl 
31 3l 3| 

on <ui ©I 
mi mi u> 
3i 3i 3i 
<aj njj 

wi wi w- 

3: 3! 3: 
Ui Ul U 
Ol U' Ui 

0 oi c; 

01 01 ui 
o» oi 01 



CO 

r* 
r-H a\ 
x 
wi w 

31 3 

0)| <p 

Wii U I 

3' 31 

<0I <0| 

V>: WI 
31 3» 
Ui UI 
UI Ut 

c; o; 
Ui ul 
O: Ol 



ov 
cn 

W 
r>| 

r-l| < 



; iP I LP I 

I Oi Hi 

<i mi 

cm o> 
om cn 

rH| 



>| >J >V 

jz; jz: 

(X CL (X. 

<o» •«! nj, 

to? wi co to tn 



a 
10 



mi wi 

3; 3! 
Ul Ul 

u; u, 

0! Oi 
Ul Ul 

o! ol 

•— II I • 

-\ jc; 
oi oj 
<oi «0! 
u ' u: 
Ul: WI 



<l < 

Vll Ui 

wi w» 

3! 31 
(VI Ol 
Mi Ut 
3i 31 
<0' «l 

Wi WI 
3: 31 
U: Ui 
U: Ul 

Oi o; 

U! Ul 

ot 01 

Hi <— M 
>•» 

a; oJ 

qj: «. 

AJ. 

CO CO 



wl w 

3 3 
U U 



ili 

aii o 
<ol « 

n\ jC 

wl wi 

31 3! 
Ul Ul 

ul ui 
Oi 0} 
Ul Ul 

ol 01 
cu at 

CO 1 CO 



E 
M 
© 

•Ol £1 

■SJ3i 

071 Ui 

a>i 

w! iQ! 

ui 

ui w: 

ui ui 
ol u» 
hi o; 
>4 ui 
jC • M. 

a: ©1 

<TJ' -U l 

*J c. 

CO U) 



1 1 ^ 

31 O 
001 001 CM 
Hi Hi 

e ! Wl 

3: hi 
HI 101 

U: Ul 

an a>! 

«0» «| 



41 

Wi Wl 
3i 35 
Ul Ul 
Ui Ul 
O! Ol 
U» Ul 

i4> Ml 

Q)t 01 

4J : Ul 
C C: 
LU LU 



IS 

vo| p| 
r- 1 
P9l £ 
I 3 
Wl M 

h| <o 

H| C 
IQ I H 

Ul H» 
0)1 H» 

HJi HJI 

I : 
Wl »l 





i roi h 




i O 


c 


Q 


I fM 








a> 










1 W 


H 




c 




HI C 


0 




oi a* 


E 




bit UN 3 




1 Ol vV 


—4 


H| >J C 


lu 


H; CU Ot 


CI 0 






Ul w 


w 




' 3 


3 


Wt <8> U 


U 




H ' U 


u 



Ul Ui 
Ul Ui 
Oi Ol 
Ul U| 
Ui Mi 

ok a>! 

U i 

c c 

ill. u 



h|£! 
Hi Ui 

-c; hi 

CX. M. 

o: a>: 
6: -c: 
<p u> 

«0 : t/5 : 

X w 



o o 



at 04 

0)| o 
Ml M 



29 



EP 0 667 353 A1 



in : 
o : 



i Ol 



oi in. 



■ VI? i 



. o 

Ot 
VII 



• VO I V0 
1 V>OlO 

i so: - 

i AlOlO 

i vt vi 



in i 

OJ i 



in: 

<Ml I 



Oj< 



vo; 
oi 



Q . 'iOi 0l : O: IO! 



o ■ 
VI: i 



CM 

— »l CM 



i !« 

! -^i o 
vol vol . 

A! A | O 
i VI 



in i 
• i 

o i 



- m i 

. Oi 



• • <m eg ; 



t vo! ! i 

(M I CM ' • ' — * : Cv| : CM ' 

: io» ; 
I VI! . I 



' O i 



O : 
I VII 



LP : 
<M f 



I I vO| VP 
^< 5J»| OI o 
vO|vo» •) • 
A ! Al Ol O 

i VII VI 



VO I 
O I 

ol 

Vl| 



in i 

(Mi 



ojo ; 



ol 



O ! 
VII 



I V0| < 

jon 

'oi 

I Vl| 



i 



I in 



Oi 
VII 



I ol oi oi , 
! vi I vi i vi f 



°<™ 1 h 



| vo| VO 
Vl^flOlO 
vof vol •! • 
A I AlojO 

. I VI I VI 



]in| 



in 
i nil 



* i cm | *-*') • f rg | cm i —» i 

i i ; 



I vol vol voi ! 

i of oj oi in; 



; o i o o i o 
i VI ! VI I VI i 



| j yo 

; ^l^»IO 

i vo i vo ' ■ 
M AIO 
! VI 



(N i Hi iH- H » (M i (M ! H i f\|l mHiHI ^iH 



in I 



! ! ! ! 



VOI vO| VO) | 

o ' o i o | in > 



: O : o : o I O . 
VI: VII VI 



• vol vo 

VD t VO ; . ' 

■ A ! O I O 

: vii vi 



in ; 
oi 



. in 


!m! 


i «M 




jo 


i o 



I I j ^ VOIVO! I vo| vo 

in > t i ! " ; oi oi in; oi o 

•I 5fl N| (Nj! ,i .( • I CM i VO I VO > 

Oj i 0 OlOIOi : A I AIO O 

VI VI | ; . j VI VI 



o 



VO. 

<=>;<m 
o|^ 

Vlt 



I in 

» <M 



I ! 



I I 



vol vo 
Of O 

ol O 

VI j VII 



vol I 

oi vlv 

»Ol VO 
Ol A I A 
Vl| j 



VO vo 



o 



CM I ' ^ t > » | •! Hi CM | rH j 



ml 

• i « 
o» 



vo 
O 

I VI j 



linlv 

">l (M < 



I 



vol ; 
ml m| ol mi 

.| HI 

Ol •) 0» O: 
I oj Vtj i 



f i Ivo 

• : vo ; voi • 
A • A I O 
i VI 



CM' M ' r 
! • H : H » • • — * . —I 



I vo: 
• oi 

i • j Mm 

; Oi 

IVI, i 



I 



voi voi in 

Oi O' <Mi 



i m 
,h! ™ 



I VI} VII o. 



h .- vo I VO > 

\: a, 



• \OI VO 
: Ol O 

Ol O 
VI | VI 



vol ov r- 
n ooi v 



E 

w 

H 

c 

fi 

Dl 

m 
o 



Ol CO. I 

t*i r- j <7V I 
XI Xl ^ 



101 10 

3' 3. 

<Pi ttl 

Ml Ml 

31 31 

(Of «0l 

wi wl 

31 31 
Ol U| 
Ol Ol 

O! oi 

Ol Ol 
Oi Ol 
H . HI 

*a 

- Oi 

r <oi 
u : 

v. 7) i 



ml ml to 

31 31 3j 
Ol 91 ml 
Ml Ml MJ 
3: 31 31 
qj| cQt <0| 

wi mt wi 
=»: 3; 3i 
Oi Oi Oi 
Ol 01 Ol 

c: oi oi 

Oi Oi Ot 
Ol O; Ot 
H ( H I HI 

>*. 

.e; r: x:; 

Ch.CL.Ci, 

<0; « c> 

Di u> u: 



I Oi I 
I 0*1 



<! ni 

0\| ov I 
0*1 0*| 



ml m 
o 



w 

0)1 

-4 Ml 

3i 31 
<! «l 

I I 
ID! W. 

3: 3r 
01 ot 
Ol ol 

Oj 01 

o oi 

0 oi 

Hi Hi 

x: r. 

01 Q*. 

<0: <0i 

U - 

17). W 



r* I i 
ml j 

^1 i 
i 



O -H. ! Hi H' 



H H^ 

0 o 

E £ 
«• «0l 

ni ml 

31 3! 

01 Ot 
Ol Ol 

O: 05 
Oj Ol 

oi oi 

Ht HI 

oj a, 
*i <u: 

*J ' 4JI 



•ol I 
-wl Ol 

ei ooi 
• t-»i 

•oi el 
3; 

ail oi 

i O: 

W| 101 
31 vwl 

Ol ; 



1 I 

0 | ol 

001 mi 

H • 

| WI 

Ei 

31 -4. 
hI Cfjl 
Ol 0! 
Ol Ol 



Oi 0)1 



VO| CMI 

"i 

•M ! «0! 

-hi c: 
*0 

Ol -ti 
0)| hi 
«0l <0I 
vm| Ox 

10! COt 

3! 3i 

Oi O' 

Oi Ui 

O' Ol 

UI Ot 

mi m; 
oi ait 

c: c 



Q 
tx 

a> 

NI H 

ci ut 
oi ui 

3« 

H| H I 



IMI HI Qi 



ci oi 

HI OJ 

• i 
wi <j 

^hi JC; 
-hi ol 

<Ci Ht 

Oi Mi 
Oi 01 
Ei-Ci 

o; Ui 

X Ci) 



M 

to I w 



30 



EP0 667 353 A1 



fMOJ ^ 



vo vo VO " vo • vO ' 

o o o o © 



O : O ! O ! O 
1 VI • VI : VI > VI ! 



VOI VO 

10 . VP' 

* . a : o o 

Vll VI 



in; 

: Oi 



i-WKi-:"^; 
>; 0 ioi°. °' . 



■ vo ' vo 1 

'oso: 



: O! O 
VI} VI; 



» VO VO 

VO. M 
A ! O O 
i VI VI 



CNl <M HlfNiH 



!°iO! 



. vo i vo ■ 
> O* O' 



o o • 

; V /1j 



< i vO 

' : ai o 

< I VI 



in: t/>» 

OIO: 



! LO| vo ! I lOI VP* 

vni Nt oi i oiO! 

H; . j Hi «i •! < 
Oi MOi ) OIO| 
j O I VI I ! VII VI! 



j vol 
j OI 

i Vll 



VO I VO | 
Ol OI 



OIO! 
Vli Vll 



O: 

vi; 



• ivo 

! A| O 



i 



I VI 



(N|MI rl 

! i 



| vOi voi I lOl 

loioi i <nI ml 



I CM I 

VII Vll I O: I 



Hi • I f>J 1 Hi H 



vot vo I 

OIO 



I O 
I 



OIO! 
VI | VI : 



^ I A I O 
1 i VI 



vO i vo I vo 1 vo i vol voi vol 
OIOIOI OlOIOiOi 



Vl'° VU Vll VI : VI: Vli VII Vli 



' voi 

: Ol 



o: 

VII 



vo i vo t 
O) Of 

O o: 
VI Vll 



vo; 
o » 



i 

j vo. 

.' * 1 



VO 

o 

o 
VI 



. lT> : I VO I 
} VA« fMt ini Ol 
4, ..Hi -i •} 
I0| -I Ol Ol 



VOI 

oi 
oi 

Vll 



j vol 

:,°.\ 

I o 
| VI 



LAI 



I vo I vo » vo I vo • 
I Ol Ol Ol o 

4 ; . . . i «i >. < 
I Ol Ol O: Ol 
I V)| Vli VI- Vlf 

_! i i - 



vo 

i o 



Af O 

! vi 



' vO ' 



VI 



! ! i in 

I ! !° 



o 
oi VI 



IOI 



} I I i • I | 
I VO VO I VO I VO I 
» O OlOlOi 

<Ni <mI • i »i •» r>ji 
i o j ol oi oi ! 
i vi vii vi| vi ! 

I I ' ! I 



I A 1 O 



VOI VO 

I ol o 



, . © 
i Vll VI 



(Nj Hj CM 



I IN 



I ! Iioivo! 
ml i iojioi 

'ItNlMIMIHI • 
O I I 1 { - O 

! lojvi 



oi 
Vll < 



VP I 
^1 < 



! ! : ■ r ! i j 

I voi vol I in j voi 

ioio! 1 -, Kslol 

f\jl • ' «| HI HI Hi Hi .1 

| O j © I J i } ■ [ o I 

jvi|vij ! 



: « vo 


VP 


j I o 


O 


vp/ . 




Al O 


o 


1 1" 


VI 


I 1 vo 


vo 


1 V! O 


© 


VO ! • 




Al O 


o 


; i vi 


VI 



iioii/iii/i; 



oloioMs 



I ol Vll 



!j,r>, 



: t/v ■ vo 
mi ini mi o, M i 

HI »• ,1 
Oi •IOIOj 0 iOl 
IOI IV1{°j ! 



VO i vol VOI i j 

0 i oi oi mi i m 
; •(Hint • » 

01 oi oi oi i o i 
VIIVI|VU » j i 



. vOI \ 

i o» i 



1 °l 
I VI 



vol vo 
r»» I Ol O 
VOi •! • 
Al © © 
I Vll VI 



I 







i 


1 


i 




i OM 














I OM 






i 


oi 


00' 




Ul HI 


vol 


OM 




Oi 


1 




nMi 


l 


00 1 




VI 






H| <| 




i 


-vfl 


XI 


x ! 




Vll tAf 


3l 


Oil 


1 


ml 


ml 


Ml 


ml mi 




31 


Si 






Si 




oil 


oi 


Si 


Si 


i! 




Si Si 


u\ 


Ui 










mi kii 


31 


31 


D! 


3; 


rj: 


51 


3: 31 


*) 


nj » 




«1 


<0i 




«! *ot 




CO t 


»; 


Wi 


» ; 


0)1 


u' mi 




3! 


3: 


3: 


3! 


3 ; 


3; 3! 


Ol 


0: 


o; 


01 


O: 


O. 


Oi O; 


Ul 


Oi 


01 


0; 


o- 


O 


O; O. 


O! 


01 


Or 


0 


Oi 


O; 


Ol Oi 


u; 


Oi 


Oi 


0 


Ot 


O, 


0: Ot 


Ol 


01 


O. 


0 


o» 


O: 


0! 01 


H • 


H< 


H - 






H . 


H. H • 




>• 


>r 


>^ 


>v 


>* 


X >» 




.c; 


J=." 




jz: 


JZ. 


jz: jz: 




a. 


CL 


a 


a; 


Cu 


a a: 


«« 


fli 








^ 




u« 


Ui 


U ! 












V) 


CO 






CA 





ol 

<l ffil HI 
OM OVi 
Ovl Ovl Ml 

HI H{ 3| 

Hi Hi 0 

<i <i^l 

Ull »| U| 



J 



mi «i h, 

31 3 0! 
VI Oi gl 
u) ui 01 
31 3! •«! 
«0 <0l £i 



h{ 0| 
I <Ni 

ml ; 
31 ml 

01 -ij 

3131 

13 



ot 01 

51 oi 



HI Hj 



o' ol oi 



1 mi 
Hi Tt\ 
rr\ vo» oil 
Ol r~; _ 
<M| Oil El 

I 31 

m mi m 

H? -HI «Ql 
Hi h: CI 
«0 1 i0Ih: 

ot o« -«» 

Oil Oi HI 
«0l «0! 
VWI Wll D* 



3l 31 

HI 'f*\ 
05 Ol 

1 oi 01 

mi 01 w: m* m» U' <tsi 

gig!* 4 ! 1 "! 

o» 0» 01 o 01 mi mi m* m* w: 

O. 01 Ol Oi Oi 3: 3: 3 3 3! 
Ol Ol Ol O' Oi O' Oi O- O O' 
Oi 0» Oi O: Oi Ol Oi O' O: 0« 

H-HtHtH,Hi 0: 01 o« O- 0; 

>.>>>• >j >i Ot o: o: O o: 

jz\ jz. jz: jz\ sz\ ^ u\ u> u\ 

as a; a; a. qj o> 1 <D» a>: a>: a> 

TJ; <tf ! «Q: IQ* <tj: U > i-> U : U 

u- ±> - u t->. u c c ;: z c 
tA ' o; to WWW U Lv u u 



I 

02 I 
ni h i 

ci ui 

O tai 

3 ! • 

Hi HI 
wi — «| 

c: o* 

Hi Ol 

m 1 nj: 

3i 

Hi JZ\ 
Ht O 

^1 -H: 

Q, Ui 

O' 0: 

e; 

o. o- 
n m. 

= CD 



1 rnl h 

; 01 a 

: <N 
U O 

m *H 



ui m 
31 3 
o! o 
ui o 
Ol 0 
01 o 
Ol o 

u 1 AJ 

cu a 
01 o 1 

U; u 

VI W) 



31 



EP 0667 353 A1 



«0 

iT» : <0 o 
Ol.O *>.<m 
H -i rsj; o : . . -» 

O : Vti . O. 

• VI' 



in vo. so; vo; 
- (N . o i o : o i l/M 



OlOlOlOj 
©iVIIVJiVll 



■ cot or 



ko vo vo in - 
o o o <n 



o © • © 

: VI! VI: VI. O: 



: V£>» VO 
' V I O | O 
iVO- -J 
• Ai O O 

! Vl| VI 



i VOI VO 

©» © 



. lA . lO I VO» VOI VOj 
!-'!OIOlOI oi 



. o. 
• w 



■ O! Oi t 

; v»i vi ' 



o!o;oio 
; vu vit vn VI 



. VO' VO: VO 

lt. . oa i o o o 



. O- • O O' o 
iO VI.VtlVl 



f vol VO 

io|o 



i AIOIO 
I VllVl 



vo • vo: 
o . ©• 



O ©: 

VI' VI t 



tvO'VO lft VO ' VO 1 VO ! VO 
OlOfZjiO'O'O'O 

<m, .| *• •« •> • 

o!o; n ,o:oioio 

VII VI i : Vli VII VI! VI 



OJI «»; H« rM 



vo: vol vo 
OiOlO 



: O • O ! O 
i VI. VII VI 



i vol vo 

vi ©i © 
; vi j vi 



is; is; s -o 

4, . . t-H ' . H t H. • 

" I © 



■ Vli 



i vi r 



int i m' 

• i oi; 
©I io; 

! i 



! vo i ml 
1 o i cmi in 

♦ ■ H, • Ol! 
i ©> •! © 
i VII ©I 



1 vo ( VO 



t AIOIO 
I ! VII VI 



I 



1 



ilCi 'JQ Si 

<©* i 0 ; !°| 



I oi o| 



i US!"! 

iO! Oi 



I 



t vii 



!OI 



• i vol vo 

I Tf f ©I © 

voi .* . 
! Al Oj © 
| I VII VO 



i in} ml 



.i«: ,, !.— c !i "I'm 

° : o oi oi 



(N. IN', 



IS'* 



I vol VO 

vo 

A s © : o 

vr vi 



i in i 



I C4 \ 



in 

J"! 



j Oil OI 

! 



jin: 

! OJ 1 



HI H- OI ! 



» VO i VO 

! vOi .i 
I A j © O 
. Vli VI 



VO* vo 1 vo 


oi o 


° 


©j © 




VII VI 


S 



1 tni 
ini oi 



• oil 







vo 


V 


© 


© 


vo 






A 


o 


© 




VI 


VI 








V 


o 


§ 


VO 


• 


• 


A 


©I © 




VI j VI 

.. 1— ■ 



> o| 



H .| H| 



in m 
© © 



vo| in 
oi 



hi oi; 



■ vol 
' oj 



O I 

- vt; 



hI 



till 
mi in lo » in j in 
oil oij u Jj mi oj 
© 



OI oi 



j OI O 



ml 



i vol voi ins in i vo; vo 

: OI OI OJ! OI- <d"l VI OI O 
. I .: .i vOlvOi • 

! OI OI • •; Al AIOIO 
; VI! VII©:© Vli VI 



i in i mi 

VHiHlH»H>rM!H» • ' oj V 

MM! !°' 0: 



H) OJi — »» H 



I 



i— » * H- OI 



voi VO 

' Vl Oi O 

t vo- « ; • 
i A I O I O 

: vii vi 



I 

© 00 I 

vo* oi pioir*" 

00 * VI V! !>• OV 

v» vl X} Xi «r\ 



B 

10 
H 
C 
<G 



(A i 

3". 
vVi 
M. 

3* 
•01 

Wi 

3' 

u; 

Ui 

o. 
o 

o. 

>4 
jc. 
a. 



col cot 

Si § 

Wl M 

31 3! 
H| *l 
i 

0)1 CO I 

3r 31 
ut ui 
oi ui 
01 0! 

O: UI 
O? O! 

H ■ Hi 
>» >* 

jc: jc; 
a' a. 
<c «o> 

i~> ■ u f 

0%. Wl 



CO I Ml CO 

3i 31 31 

a»! tvl oi 

Ml Mi M 

31 3: 3! 
f0| <0l <0J 

coi wi toi 

31 3! 3j 

ui ui ul 

ui Ul U' 
OI 0, 0| 
Ui 0! Ui 

oi 0: oi 

Hi H > Ht 

as*! 

OI Oi cc 
|Q| «i <8I 

W CA- 



ON 

o> 

W H 

r»>i hi 
Hi <l 
10} CA» 

0)i (01 

21 S» 



i 

<l a 

Oil o> 
ct»i cn 



9 «: 

M Mj 
31 3 
fll (Ol 

oil coi 

Dj 3: 
Ul Ui 

ui ui 
01 01 
Ui Ul 

01 o. 



<l <\ 

to ; vu 

I 

CO 1 cot 
31 31 
CVI Q>\ 
Ml Ml 
31 31 

m\ mi 

I ! 

CO I (01 

3' 3: 

Ul Ul 
Ul u 

Oi Ol 

Ul ui 

ol o. 



in 1 mi 
©I h! 

coi col 
31 31 
Ul U' h 1 



©! 
1^1 



I 

tot 



I 



I 



>« >M 
HI Hi 

O? Ol 
61 Ei 

CVI CVI 

<bi <ai 

coi coi 
3! 3i 
Ul Ul 
Ut Ul 

01 o» 

Uf Ul 

o» o 



>^ >V p-w >i[ >» 
CU CLi Oui QJ Ct» Qui 

«• <o> <0i <ni ti: 

iJ I 4J t AJ : iJ I XJ . iJ . 



Hi ©! 
g! 00. 

m: hi 

•1 - 
•o e: 

h| 31 

Q> H 1 

QJi Ui 
: Oil 
(0> <HI 

U' 

Ul 0)1 

01 3: 
Ui u; 
0: u 

HI O- 

>^ u 

£. M. 

ai o)i 

IT)' U 



Hi Hi 

1 r vi voi Ol| 

Ot o»o 

ax mi oit g: 
h» i 3i 
{ ml co; u; 

g! Hi H| «i 
31 h ■ HI ci 
Hi mini 
ul ui u:h. 
vDl OH tV"H- 

nit qi (Qi 4: 

vwii wi h-ii O 

1 ; i 
Ml 0)i Ml Cfti 

3i 3: 3: 3: 

Ul Ui Ul U 
U U! U U- 
0» 01 O: O. 
Ul U: U: Ur 
U, Mi M; M. 

ati 01 evi at 

Ul JJ. AJ: i-» 

C ! c c 
W td w &c 



rot 
©I 0* 
oil 
Ul 



tvl I 

r*l hj 

CI ul 

91 WI 

31 i 



c o 

H Uj 

M tfl 

31 Hr 
HI £1 

•H • Ui 

O- Ml 

O! CVI 
El£l 
©I Ur 

I Mi 



cv 
<o 

H 

c 

g 

3 
CP 

c 
a 

M 
3 

U 
U 

o 
u 
o 

a»l cF 

M: M 
CO V) 



32 



EP0 667 353 A1 



OlO! 
: VI! 



I vo 
: Ot 
r i • 
• o: 
|VI| 



in ! in 

O! O 



cm CM. 



*: v»i 



. vo 

•"** ^_4j •""* 



i 



O O! o , 



C O' o 
; vr vii Vi- 



vo 

v o 

VO. . 
: AIO 
! VI 



I in 

h'Th 



jOj 

; oi 

i vii 



I CM = 

CMi H. 



i vo: t : i 

o im ! i 

• O Oi 

I VI- ; : 



i vol voi vo: 
in! XIi o; oi o? 

. ^! .» .. . .< 
o: o( O! O' O: 
' I VII VII VI i 



; ivo 

! *M o 
I VOI 

! a! o 
I VI 



in i 
o i 



i in i 
i CMi 



|r>»! 0 J, 
*' oi 
vii 



!o 



im^ 1 i 



n col 

; O: I I 

I ! 



; i vo i ia i mi 
^1 iOiCM»CM. 

CMI CM • i H. H : 



I Oi •• 

I VI I o; i 



I ! vo 
I vi o 
I voi . 
I a I o 
! i vi 



ol 

! 



! I mi 
|rMi • i 

oi !<=>; 



vO| 
Ol 



ol 

VI! 



vol voi vol \ 
oi Ol ol I 

.1 *IMI< 
OIOIOI i 

VI j VI! VII 



i 



l vol 
I oi 
1 .1 


r 

mi 


|3| 


O; 

| 


voj 

2' 




o, 

VII 





I i vo 

I VI o 
VO I vol • 

i A J AIO 



I 



! VI 



»*>i lm 
in i oi ! 1 



o I oi 
I VI! 



oi, 



ml 
(Ml u 



•i o» 



2 oio-rh 

O : Vii VI | I 



o:' 



i I vo 
J *»i o 

i 



i 



vol 



i 



I 



^:^.^'coico.cO"COieo:fM«eo : 



! -;!3 

'l A 



I 



I 



J2" °0' «*' CO' <*> 4 



f vi m 

: vol • 
; a i oi o 
: i VI 







r SOI 


i mi vo: 


i m i m i vo i |A 


j 




1 




; voi m 


m 
rM 














in 


1 Ol ! CM 


oi m 


1 Ni Ml O 
•— 1 1 f— i • ♦ 


CM 


CO 


CM 

m 


t— 1 


i 


Ol CM 
•i rH 


rM 




V 


c 






o 








oi o 


• 














oi • 




ni 






o 


' o 






! VI 




O 


VI 




1° 


O 


! vi 

1 


° 










VI 


1° 


o 






t 


VI 


VI 




















VO 








m 

CM 




vo 












vo 


vo 


CM 




m 








m 






o 








mi o 






; 




V 


o 


o 




csj 




cm 


i-i 


h 




CM 


r-i 




CM 




rH 








H 


•— « * 




VO 






H 




o 








o 






o 
VI 








o 


o 


o 

VI 


o 
VI 








A 


o 
VI 


o 
VI 


*-l 




i in 

if 




m 

CM 






m 

fM 

• 


m 

• 


VO 

o 










m 


vol vo 
Ol o 


m. 






V 


vo 

o 


vo 
o 




cm 










CM 






rH 








•1 VI 




VO 






H 






o 


° 


• 


° 


o 


o 

VI 










o 


o 
VI 


o 

V. 


°! ! 




A 


o 

VI 


o 

VI 




in 


■ 

VO 


m 

CM 




i 

mi m 
cm| cm 


vol vo 


VO i VO 






m 

CM 




vo 


VO 


i 

mi 
• t 








— 


-> 


o 


CM 

f—» 


o 


S 


° 


o 


ol o 


CM 


CO 


rH 


o 


o 


CO I 




V 

VO 


o 


o 


1—1 




o 
VI 


O 


o 


<=> 




O 


o 


ol 


O 










1 Ol o 


o; 






A 




o 




o 




VI 




Vl| VI 


Vtf VI 






o 




VII VI 










VI 


VI 






mi 
cm: 




ml 

CM! 


m 




so i m 


>OI 












voi vol 








1 vo 




Cv 






imi m 


o» 


CM 


o! 










l oi o 






i V 


o 


8 


<~> 




»-» 


<— • 






»— i 


• i 


<NI VI»|H 








Hi 


CO 


> vo 






H 


o 


*\ 






• 


Ol o i 




ol 












ot o 






i 


A 


i 










°i 


° 


i 


Vtl o 


VI, 












VI) Vl| 






1 






« 








— 1 




i 




i 
i 




! 






mi . 


— i 










t 




















! 












r-4 










| 


1 


1 












\ 




1 


! 




i 




<l 


a 




rr 


£ 






1 


















I 




1 




I 


1 Ov 


aw at\ 






CM 










1 


! 


















i 




1 o\ 


Os 1 


to 


w 








1 








m 


H 










Ol CO' 


i 


UlH 


rH | r-» 


3 


3 


w 






1 


i 


mi 






o 


a 




VO 


on r* 


OIM Hi 


fOl t-l 


31 




O 


O 


H 




Hi H| 


♦ VI 






CM 






V 


OOl V 


VI M OM 


HI < 




< 


— t 


■«H 


tJ 




l 1 VI VOI fMI 






U 


o 




V 




XI 




U , 


w 


W 




4J 


JJ 




o 


OlOlM 




1 






«o 










eus 




i 










>. 


>. 


£ 


CO 


CO 1 CM i CM| 


£1 


Oi 




0) 


H 




w 


0)1 


(A 


si 




(AI 


0) 


ml 


(A 




i— 1 




rH 








3i 


«i 


V 


0 


c 






31 






3! 


35 


3 


31 


3 


o 


o 


O 










ui 


Nl H 


c 




E 

0) 


2 


Ol 


§ 


(PI 


«l 


VI 


01 


Ol Ol 


E 


B 


•o 


£ 






U 


0 


i 


H 




Ul 


U 


ur 


ul 




U\ 


u 






01 


o 


"Si 


3 




-H 1 




Ci 


1! 


w 


o» 


3 


c 


Si 


r: 


3 


3: 




3: 


3 


3< 


















HI 






o 


O 


« 




«oi 


* 




<TJ| (8 


«; 




*l 


•0 






SI 


SI 


Ol 


ol 


Ol HI 


HI 


H 




c 




J 






















oi o; 
•01 <ol 


Ol 




<MI HI 




a 




V)l (A 


ul 


»l 


w 


wi 


» 


Ul 


w 


Vi 


(ft 




%\ 


<0i 




c! Oi 






M 

o 




j: 




31 




3 


3; 


31 


31 


3 


3 


3 


31 *••» 


»-M «M| «-M 


o> 


HI 


oi 


m 


0) 




Ul 




O 


Ol 


3 i 


0 


O! 


Ol 


Ol 


O 


O 


8 


°l 














3 


3 




COC 


Ol 


o 


Oi 


ol 


o 


Ol 


Ol 


Ol O 


o 


ol 


ml 


IA! 


J 


0)1 


Mi 


0)1 


«! 


O 


O 




o« 


o 


o> Ol o 


Ol Ol 


oi o« 


o 


O 


°! 


31 


31 31 


3; 


31 




HI 


o 


o 




Ol 


O 


Oi 


01 


01 


0» Ol 


O! O! 


Ol o 


ol 


Ol 


Oi 


oi 


o< 


O' 


hi £; 


o 


o 






0) 


0' 


O: 


O: 


0! 


o. 


Ol 


01 


O! 


O! 


Ol 


O! 


Ol 


Ol 


Ul 


o: 


O' 
O- 


H! 


Oi 


o 


o 




— ♦ 1 


H » 


— * » 




HI — « I 








Hj 




HI H| 


Oi 


Ol 


Oi o: 


j:» 


HI 


o 


o 






>• >J >J >i 


>* 


>J 










>» 




Oi 


o« 


O. 


Ol 


a. 


Ml Ul 


u 






X: 


.c: 








£! 


j=; 




JS. 




5! 


Ul 


Ui 


u 


u. 


o : 


o; 


CM 


a 




a 


a. 


Si 


a: 


ai 


£L 


Ol 

«! 


a: a: 


gl: a 






Ol 


1 


oi o; 


e; 


£i 


ol 


o 






*o 


U! 




mi 


fOl 


«. 








U\ U : i 4J. 


o 


Ol 


M 


M 








u . 




-U : 








1! 




c 




W: 








IV) 


V) 


w 


V)- 


WW 




w 


W v7) W 


U)« to 1 






= : 





33 



EP0667 353A1 



o 



i • 



#12!^;. 

■ * i ? 



lT> O : O ' O O 

00 «*-• ' • * CM : CO \C - • 

. o» O! o ; . A I o _ 

: VI' VI; J ; Vl| V? 



MM 

P» j <N | CM | H | 



LO I VO I \£> i LO I LO 

CMtOlOt. rt vjv O CM I CM 

, • _*\ CO : • -JJ » : H. CO ' 

l Oi O • 0 ! O' • i ♦ 

O VllV/li Vl= O: O 



• O 

' \o« . 

Ai O 

i VI 



MINI 

! i 



! ! 

I 



r-«i N' t>i Hi *9 CO i rf 



: lo i lo i 
rvj ! cm; 



hi cm* co- 
ot j ; . 



O 

i sfif . 

! A( O 

; vi 



in { lo j 

oi oi 



: vo I voi vO; vo • 



Xi 0|OIO|Oi 

H| Hi HI .1 •» »i »t «l H: 



I 0 OI o o» o 
I °l VII VI; VI! VI 



I A) O 
I VI 



i ! i 

I I hi H I 



<si Hi « 

I i 



I o 

I VI 



I 



I lo in i 

; CM I t— 1 1 t— 1 1 .1 -i cm> cm 
I I jO O! 

I I VI i 



"Of O 
A I O 



I ml 



i '21 

I o ! 

I o| 
I VI; 



I V£) 

i o 
t\ • 

I o 

I vi 



:s!h!-H 



i vi; o| 



M O 
VI 



CM I H i O) J CM « 



1 in j m 




I 1 
H — -t 



voj ml i 

. HI .i 

ol • O | 
VI o 



l \o 
- o 

I vol • 

; ai o 
I I VI 



I 

in 

lo | in | r>J 
»l -| 

0|0| • 

o 



! lu. 



in 






CM 




s 




• 


• 






o 






VI 



1 A| < 



I I 

HI H« 



lO 


LO 


CM 


rsj 


r-i 


H 


o 


o 



VOj 



Ivoj 
i ol 

CMl •} »H 

i oi 

! VII 



•I 



o: 
vi! 



Oi 

I 



H| 



P \ • 

I o 



\ 



ID I VO I 

o| ol 



Ol Oi 
VI I VI 1 



: vi 



t V© I 

S mi m| oi 



l Ol ol ol 

; i ivii ) 



v» 



I vol 
I oi tni 



181° 



H.dJ 

I 0 



LOlLOj^!^; 



Ol Ol 
VII N/1 



, Hi CM: 



I VO 
"^1 O 

VOI - 

A{ O 
I VI 

I 



I I 



E 
w 

-H 

c 

u 
o 



I o\| r- 

f CO I 

*a»i 
i 

Mi (0 
3! 3 

ojI 9 

Ul >4 

31 31 

« «l 

V) 1 0)1 

3: 31 

& 81 

6 ' 
o 
o 



*0 1 (Qi 

W: w: 



l 

Ol CO 

oi 
^i r- c* 
xj X 

Ml 0) CO 

31 31 3 

Oi 91 Of 

u\ u\ u 

3* 31 3 

; t 
at mi to 
3: 31 31 
Oi Ut Ol 
W! O! O} 
01 0' ol 
Ol Ui Ol 
01 Ol 0 

M! H t H 
>4 > 

•ci XI £ 
ol ai a 

<0i 101 <Q 

www 



<l CO 
CM 0% 
CO I CM 

<t<i 

W Wl 



M) Ml 

31 31 

U\ U\ 
31 31 
«| «t 
J » 
(A w 
3 3 

ol 0 
ol oi 

Ol Ol 
01 01 

H, Hi 



oJ a 

w: W- 



h| h 

Lll AJl 

5151 

El El 
CP! «l 

0)1 0)1 
3| 31 
Ol Ol 
Ol OJ 
01 Of 
Ol Ol 
01 Ol 

H» H» 

a* a. 

i-> j; 

w w. 



! 



a 

, 3 

fLf h 

o 

I 



oi o 

001 (N 

3 



0) 
3 
O 

V*. 8)1 



3 

Ol 
Ol 

o! 
oj on 

u: C: 

W: W 



3 3 
Ol Ol 
Ol o 
Ol o 
Ol o 
u\ u 
Ol 0) 

c c 



»i Ol 
3| 3! 
U> o< 
05 Oi 
Ol Ol 

oi of 

0)i CP ' 

J-». L>. 

c: c 

U3. LC 



9 

<0I 
N H 

CO 
Q> W 

3! 

H| H 
Vl» H 
CI 0 
Hj O 

Mi <5 
31 

HI SI 
-HI Ol 

£;-hi 
Oi M 
Ol 91 

Eiri 

9> Ol 
Mt 

i. ta 



9 

S 

O " 

a a 



a 

I 9 
hi u 

Wt w 



34 



EP0 667 353 A1 



H 

r- 
h 


-,! u l; r -,! c ?: c !:f»! ®-M|®jr* 
• vii vi : °; vt °- vi| ° 


. vo » vo ' in : • vo 

: Ol Of CM' O 

1 1 COI r-ll r-» — ll 00 \0\ . 

( ( ! • Ol Ol *: AI A| O 
1 j j 1 VII Vll O' 1 VI 


i VO 

o 

o 
VI 


o 
r- 

H 


cm!™! •■ • 

|o| 0 ! 0 


I t 

! i in 

Ho 

i I 


1°: j ° 


in 

CM 

o 


TP 


! ! ! i« 

; i ! :o 
rH ( rM; ■ 

I ! ! 


1 vol 
t o i in 

il • t • 
IO o 
VI 


i ! 

1 t? VO 

1 ! A 

j , 


i vo 

^1 O 

VOl * 
Al O 
| VI 


VO 

o 
o 

VI 


s 

H 




! VO! \OI VO 

! oi ol o 
! ». .1 . 

! O! Ol O 
| Vll Vll VI 


in 

CM 
rH 

o 


! 1 i- 

l CM! *&\ . 

1 | '<=> 

i ! i 


i 

rH 


! vo 
1 o 
1 • 

15 


voi vo 

Ol o 

ol o 
VII VI 


i : 
r; 

! ; 


tp 

VO 
A 


vo 
o 

o 

VI 


vo 

o 
VI 


00 
vO 
H 


. i i i i : i i 
voi ini vol vol I | voi I vo 
o; cm j oi oj in i mi oiinioj 

•|Hf •! »j • ! •; '|H 

o! "Oioioioi oio!o 

V!|OIVI|V» j I VH iVl[ 


o 


i 

Im 

i CM 

CMI rH 

1 ' 

! ° 


in 

CM 
O 


i vo 
| o 

is 


vo! in 

Ol CM 

•1 r-l 
Oi • 

VI! o 


cm: 

! 
i 
1 


vo 
A 


vo 
O 

o 

VI 


vo 
o 

o 

VI 


\£> 
H 


j i 

-Ism- 

: i ! 


! 

r 


I ^ 

I 


i • 

I i 


! ^ 

i 

1 


i 
1 

1 


CM 

rn 


VO 
rH 


CO 

i 

i 


fM 


Is 

• • 

IS 


j 

co i tp 

i 

! 


i 

S! 

! i 


*f 

VO 

A 


in 

CM 

o 


vo 
o 

o 
VI 


VO 

\o 

H 


: ! I 

i 

: i 


L 

! 


! in 

i • 

! ° 


1 i i in 

1 | CM 

i o 


i 

i oj 

1 

i 


rM 


L 

CM i • 
1 O 


' ! 
L^: voivo: 

^Jojotin 

i o| oi oi o 
°! vi| vit 


i • 

| M: 


i vo 

1 ^J«l o 
1 VOI . 


vo 
o 

o 

VI 


in 

vo 

H 




i 

i in 
o 


i in 
o 


i in 

|CM 
O 


in 
o 


i vo 
i o 

! ° 

|V. 


in 

O 


VO 

o 
o 

VI 


rH 






i 

H 


in 
o 


1 vol vo 
ol o 

Ol o 
VI | VI 


in 
o 




1 
I 


vo 
A 


VO 

o 
o 

VI 


VO 

o 
o 

VI 


\o 

H 


<N| cm 

j 


CM 


in 
o 


H 


H 


1 

1 

TP 


CM 


o 


CM 


CM 


CM 


rH 


in 
o 


vo 
o 

o 

VI 


r-l 


rH 


CM 




VO 

A 


vo 
o 

o 

VI 


vo 
o 

o 
VI 


r*"> 

VO 

h 


! 

Hi CD 


in 
o 


in 
o 


CM 


vo 
o 

o 
VI 


H 


CM 


in 
o 


H 


CO 


CO 




rH 


\£> 

o 

o 
VI 


rH 


H 


CO 




vo 

A 


vo 
o 

o 
VI 


VO 

o 

o 
VI 


CM 

vo 

H 


. _ • in 

^' CM 

°io 


VO 
O 

o 
VI 


vo 
o 


• 

s 


in 

CM 

o 


vo 

O 
O 

VI 


O 

o 

VI 


s 

o 

VI 


VO 

o 
o 

VI 


in 

CM 

o 


CM 


«o 
o 

o 

VI 


VO 

o 

o 
VI 


vo 

o 

o 
VI 


VO 

o 

o 
VI 


vo 
O 

O 
VI 


CM 




^» 

VO 
A 


vo 
o 

o 
VI 


vo 
o 

o 

VI 


H 
r-l 


: vo 
in; o 

Ol o 
| VI 




in 

• 

o 


in 
• 

o 


in 
• 

o 


H | ™! • 

oj°jvi 


in 

CM 

o 




GO 


rH 


j vo > vo 

I0|0 
CMI .i • 
j Ol O 
VI VI 


m 

CM, 

11 
°l 


CO 


i 

i 
i 


vo 

A 


VO 

o 
o 

VI 


vo 
o 

o 
VI 


I Organism 


vO 
0) 

3 
<P 
u 
3 
«0 

CO 

3 
O 
U 

o 
u 
o 

I 

w 


Ol 
CO 
*3» 

CO 

3 

<p 
u 

3 
»0 

w 
3 

o 
u 

0 

u 

0 

i 

«0l 

U I 

l/>! 


r- 

0) 
3 
© 

3 
« 

to 
3 

U 

o 

0 
o 
o 

H 

ai 
*» 

u ■ 

tr.- : 


o 
o 

X 

CO 
3 
9 
ki 
3 
*J 

a 

3 
O 

o 
o 
o 
o 

H 

<0I 

I 

C/>! 


00 

r- 
X 

co 

u 
3 
* 

to 
3 

O 

u 
o 
o 
o 

H 

2! 


OA 

to 

3 
9 
u 
3 
« 

co 
3 
U 

o 

0 
u 
o 

n 

i-> 1 

CO 1 


w 

—1 
M 

to 

3 
© 

M 

31 
* 

co i 

31 
Ol 

ol 

Ol 

Oi 

HI 

S 

ai 

•01 

U I 
CO 


o\ 
o\ 

H 
rH 
< 

t/> 

CO 
3 
© 
u 
3 
«0 

1 

wi 
31 

81 

Oi 
Ut 

ot 

Hi 
•01 

w 


< 

o\ 

OA 
rH 
rH 
< 

V) 

to 
3 
CP 
Vt 
3 
« 

to 

3 
U 

u 

0 

o 

0 

rH 
>« 

a 

«i 
i-> i 

L0i 


A 

a\ 
o\ 

rH 
rH 
< 

CO 

to 
3 
0) 
M 
3 
<0 

CO 
3 

o 
o 

0 

o 
o 

rH 
rC 

a 

•0 1 

U 1 

w 


in 

O 

rH 

to 

3 

O 

mH 

xj 
>i 

rH 

o 
a 

9 

rC 

to 

3 

U 

o 
o 
u 
o 

rH 
rC 

a. 

XJt 
L0I 


in 

rH 

to 
3 
O 

-•H 

u 

>1 
rH 

1 

-c 

to 
3 
u 
U 

o 
o 
o 

HI 

s 

Or" 

«0I 

4-»l 
CO 


o 
r* 

CM 
CO 

-r-» 

•o 

H 

a 
o 

-r-l 

9^ 

0j> ! 

to 
3 
o 

O 
0 

u 
o 

rH 
>1 

£i 
OJ 

«TJ i 
Ut 
CO- 


O 
00 
rH 

a 

3 

H 

U 
0 
<0 
w 

CO 

3 
u 
u 

Ol 
Ul 
u, 

<PI 

Ul 

c: 
U: 


iH 

1 

o 

00 
r-l 

e 

3 
H 

u 
to 

3 
U 

u 
o 
u 

QM 

5' 


«H 

o 

CM 

CO 
<H 
rH 

<0 

o 
© 

to 

3 

U 

u 

0 

o 

r4 
© 

C! 
Ul 


vo 

r- 

CM 

to 

o 
© 

i 

3! 

Ul 

M l 

AJ 1 

c: 
u. 


in 

CM 

E 
3 
u 
* 
c 

•H 

rH 
Hi 
«l 

OH 

ml 

31 

ol 
ol 

•! 

CI 

U: 


D 

© 
« 

N 
C 
© 
3 

H 
<M 

c 

H 

to 

3 

H 

HI 

§1 

©1 

X. 


H 

u 
w 

H 
H 

o 
o 

<J 

-HI 

€1 

H| 
r4i 
©I 

£1 

Ol 

tO: 

Li< 


m 
o 

CM 

u 

a 
© 
c 
© 

0 

a 

to 

3 
O 

o 
o 
o 
o 
*J 
a 
© 

r4 

u 

L0 


rH 

a 
© 

H 

c 

§ 

3 

© 
c 
a 

to 

3 

o 

0 
0 

o 
o 

i-> 
a 
© 

u 
u 

w 



35 



EP0 667 353 A1 



•in: ;g; 
o ; . : I o i 



i 



» Ol 



o • 
Vli 



SO t 



i VO| VO 

i o I o 

vo| / 

A| O 



vo | vol vol VO| VO 
O 0|0|0| Oi 

•I *i •! 
o» 01 oiol o* 
VI VI VI VII VI : 



» vol vol voi vo 

I Oi Ol Ol o 

1 .{ .1 .» . 

iOIO OIO 
j VII Vli VI VI 



tnl 
oi 



I vo! 
I oi 



I «— 4 1 ^ i .; Hi Ni 



io| 



ioI 

! VII < 



| VOi 

.: o; ; 

t o- 



ixo 
I o 
vol . 
A! o 
VI 



mi vx>i ml vet voi !vo ml vo 

(N| Ol CNj O; Ol lOl O fMI o 

• 1 Ol • Ol O? O O • o 
ol VI) ol VII VI VII o| VI 



: I mi 
cm I nl 



|m 

I fMl 
CD I r-t| 



jol |ol« 



I mi 

lO! 



VO 

. o 

VOI • 
A | O 
VI 



VI 



m vol 
in! ol 
■Hi -I 
•! Oj 
© VI 



I voi voi m 

I O! Of N 



iolo 1 • 
I Vli VII o 



voi ml 1 

Ol 'iOj 
V\) o 



mi m 
i on ml <nI 



(ml 
i o*| m| 



lol I o| 



voi vol vol vol 
Ol Ol ol 0| 
.i >i t 

o ol ol ol 

VI VII V»! VI! 



o! ml 

ol oi 

VI! i 



I vot 
ml oi 



0| O ! 

I VI! 



I 



VOI 

o! « m \ 

* I <N i • j 

O ! O » 
VI l 



ml m 

oil <n 



>io; 



• — ' ' : A I A I 



! VI! 



Ol O' 



i < 



Ol 



i hi <mi fM \ n i vo { h 

mi in 



; voi ml 
mi I oi<n 

°! |S|e 



: ^1 m 

H t <MJ Oil 001 VOj °5 



m 1 m 
•i • 
o| o 



o i m 



i vo 



o o 

VI 



vol voi 
Oi o 

o o 

VI VI 



voi 

oi 



oi 

VII 



* | A 



vol 
Ol 



VO J 

©> 



o 

I VI 



vo vo 

O! o 



o o 

VI VI 



fMl ^| Ol 



CM 



0| 

I 



m m m 

• i . 

O OJ o 



ti 



I VO 

5f I o 

VOj • 
A O 
! VI 

i 



mi ml m. 
j oi oj o; 



VO 




vol vo 


1 o 




o 




1 


h 






1 o 




o 


°l 


VI 




VI 


vil 






< 


CD 




o> 




C* 




Ok 




o\ 


w 


H 


H 


H 








H 


H 


< 


< 




w 




0) 


w 


w 


w 


a 


en 


3 








0) 


O 




© 


u 


U 


u 


u 




3 


3 


3 


*0 


rot *0 





| i vof vo: m- 
iiniin»oio»N' 

CM .| .} .,Hl<Mj 

| o| oi oioi ! 
j (Vi vi|o; • 



» vo 
2? vo» • 

m AO 



E 
w 
-h 
c 

Di 



w 
3 
CD 
u 

_ . 3 



(01 mi 
3" 31 
U. Ul 
Ol Ul 
Ol O 
Oi Ui 
Ol Ot 

HI HI 



o 
o r» 
*»i r* 



tA| CO I 

3! 31 
Of Oi 

oi o: 
ot oi 

Oi Oi 
Ol ol 



4| . 



(01 » 

31 3 



3l 3| 
<0I 10 j 

ui tni 
3 3' 
O V 

0 o 

01 o 

o: Oi 
Ol 01 



T" 



m 



f 1 ^ 

<oi <oi 



a! ai 

<0 fl' 



Ml W W! 
3! 31 3! 
O! O, O! 
U Ol O. 

0; 01 Oi 

Oi O. O: 
01 Ot O! 

H1 1 H • H • 

>ii >ri >« 

j=: jc; £: 
a oi a 

101 <0I T5- 

CO LO V) 



col mi 
31 3i 
0| Of 

ol o> 
01 0| 
oi o! 
01 01 

-HI -»i 
OJ at 

<ti| <0l 
Ui U 



u 

9 

• ! 

(oi wi 
31 31 
Oi ui 
OIO 
0| 0 
Ot O 
Ml U\ 
Oil CM 
U i 4JI 
C: C: 
OJ u 



|m 



0 o» -«i 
a>; ai.-i» 

10; «l <or 

u' <wl OM 

(0> W VJt 

3: 3! 31 

Ui ui u> 

U| U? O! 
0} O Ol 

01 Oi Ol 
U l - U U| 

oik ai> 0)1 

c: c c. 

U U Cl 



H 

c: 0 

Hi Oi 

(At «0 
3- Hi 

— ti £1 
•H' 01 

«Ci -Hi 
Oi Ui 
Ot Q>. 

JC: 
v1>- 0' 
<o «. 
X w 



a a 



(0 
3 

U 

o 
o 
o 
o 

JJ 
a 

0) 



ui u 

17)1 W 



36 



EP 0 667 353 A1 



| © 



8. | , -° 



. to i o o : 



\A> VII 



VOI vo 
fMi Ol O 
. VOl •) 

} ; vi vi 



tn ' o I tn ; o 

O i ol o • Ol 
jVlj > vij 

i ; 



vol 
Ol 



vol in 

Ol Oi 



O: • 
VII o 



• (vol 
lT> I O I 

i •» 
O' Ol 

: vii 



I ; 
vo ' vo i to j 

OiOIMI i 
-I *— » | Oi i 
0!Oi • 
VJi VII O 

. i 



^J»l O 
\OI voi • 
Al Al O 
VI 



I 

I mi 

I Oil 
•I ^» 
0| -I 



VO • VOl 
Ol Ol 

*t 

: oi oi 
. Vli Vij 



vol in 

Ot O) 



■ Oj 

I VII ol 



VOt \Ot VOj 



Ol Ol Oi 
VII VII VII 



^JM ^1 o 

vol vo: » 
A | A I O 

! I VI 



i-4) Ot\ t-H ^ -j r-*| OJ 



inj 

•i 

I oj 



,oi°| 



I 



intini » 

f^t <N| Lf>l j 
-4l -H| • I oil vo 
Ol j A 



I 



O I Ol 



1 



1 SO 
*?l O 
VOI • 
Al O 

I VI 



•Mi 

r>4i rsi <m 



ml 



! °! 



•IN MKO 



— » 1 ** I oo ( vo 
A 



I NO 
*9\ O 
vOl • 
Al O 
VI 



j vol LO. lOI 
I Ol (Ni OJI 

IO' • • 

1 VII O: Ol 



vOl 



oi' 



O I o • 

i vi; 



I I 

! 00^ 00| Olj 00} 



: vo 



t I 
voi vo) in 
oi oi rg f 

-I ^-tt go; vot voi 

OlOi • ■ 1 A ( A I O 
VII VII o> , I VI 



! I vo; 
mi mi o: 



. , m> voi vo j 



: ol oj ©| Ol 



: ^;M|OlO ^ 



; vi. 



I vi» 
i 



oi o 

Vli VI 



vo 


VO 


O 


o 


o 


o 


VI 


VI 



VI 



VI 



vo i vo 
Oj o 

vi| vi 



I ! 

vol vo; vo 
oi ol o 
»i »i . 
Vl| Vli VI 



VO) vo 
Ol o 



VI 



VI 



vol vo 
Ol o 



VII VI 

I 



vo 1 vol vo 

OIO'O 



VI VI I VI 



vo} vo 
ot o 



vol vo 
o I o 



VII VI 



VII 



VI 



VII 



VI 



£!vo! imlvo 

^ 2|O trH |CN.O 

f VI! ' oi VI 



t vi 



I mi 



' i vo 

I 



voi mi 
ot oil 



VO i VO I VO I VO VOl vo 2\ 
O I Oj Ol O Ol Ol O) 



O O' ♦! 
VI Vl« Oj 



ol O 
VA j VI I 



oi o 

Vij VI 



ot o o» 

VII VI I VI) 



I vo{ vO 
i Ol o 

! oi o 
! vii vi 



ml I 

M|lfl ^ » "V 
VOI VO 

A A 



£ 
u 

c 
« 

U 

o 



VII VJi 
31 31 
Ol Ol 

ui o 
Ol o 
ui o 
ol o 

<-H I —*\ 



Hi Hi 

1J i-J : 

V) CI 



col 
r- » -« 

XI X| «sm 



- i ! 

i <i mi 

o>| cnt o\j 
cnl OM 0\| 



<-t| *C| 
ui to 



<Ai mi 

31 3| 
Ui Ul 

3: 3j 



Si 5; 5i 

co r io* mi 
31 3: 3- 
0! O: Ul 

ol o o! 

O: O Ol 
Ol Oi Ol 

•0 H U ' 



«l 

31 
vVI 
UI 
3| 31 

i 

UI (01 

31 3: 

Ol Ol 



>4 

a. a. 
n it 



<\ <\ 

Vii VI 

(At W 
3| 3 

U| u 
3! 3 
<0t <Q 

Ui U 
3! 3 
Ol O 
O! Ol 
O! o! 
o: oi 

Oi Oi 

~H ■ — ♦ t 

>». 5sl 

a. a! 

•J mi 

CO w 



wf 



mi mi 
Ol o| 
^i r-« 

} CM: 
UI U 
3! 3 
Ol O 

Ol O Ot 

e e til 

0)1 <D| .hi 
<0I HI Ot 

j=l jc! o7| 

ui u v. 
31 3! 3 
O! Ol O. 
Ol Oj Ol 

o; o o| 
oi ol ol 

Ol Ot Oi 

*—* | •— < I HI 

>' >»? 

x:. x:: 

Q.. D. Q* 1 
*j w 

V) vV; 



I 



I «l t-4 

I I I Tf _ 

ol oi oi r-. 
aOl oo | oji cm| El 
i i 31 
l u! ul u* 

3l 31 -< C 

i — « p <0 qj I 

o» Ol O Ol -«« 

<Ul 0>i vV> vV< -HI 

" H ! <di «0! <0! 

- . VMI >UI 0>» 

Ul ui Ul Ui Ul 
3! 3! 3: D: 31 
O' Oi O' O: O! 
Ol U O: 0 : Ot 
O' Or Oi 

o oi o; 
u> u? u. 

i-» X-> 4-> 



In 
o 
oi 

u 



Ol 0 

o'. o 

m: i- 
0) 



u ciJ 



ui <0t 

31 -HI 
-HI JCI 

■^j o; 

£1 ~U 

a. u« 

0' 0| 

0). o 



C 
9 
W 3 



U U 
3 
0 
o 
0 
o 
o 



3 

o 
o 
0 

o 
o 

ai a 

^ u 



37 



EP0 667 353 A1 



ioloi 



O ; O | 



I vO 

m t ; o j in 
*i <-i! • 
oi ioio 
! Vi| 



^ 1 "° in 
rsj ! in , o « ; it. 



• • o o. 
:o- VI? 



. \o 

rH : A! o 
• ; VI 



ml *©l 
°l vi o; 



i \o: 
in | o! 



O! Oi 

I vi; 



ml 



• 010 
; 01 vil vi: 



: o 



1 

I 1 so 

I ^! O 

oil vo' . 

i AiO 

; VI 



.lH:HIHjHi OJ! M 

1 i i ; i ' 

! 1 I ! ! ! 



i iniioi^, 

i mi <ni o. ~l in 

I l f>l : • rH» . • 

1 ; 0 !o|Sl 0 °' 



t ! VO 

I IS 



I I 00 I ! I 



eoj 



! 1 ; 

! in « in 1 



0101 



I i id 
o»' 0 

1 " ' o 
VI 



i 



Tj'Tf'tJI 00 [ CO i Ol 



! 1 i 
« inl in! 

p! . 

1 i ! 



oj 



: ^ 

! o 
10. . 

A' O 
' Vt 



; in 
' ini 011 



1 o 1 



I VO j 
■ 0 ' 



ID. 
Ol I 



I 1 



I Ol 
I VI 



\oi \o 
' ^j- Ol o 



A O O 
VI VI 



|m 



VO| 

in | o 



I VO 

^1 o 

A) O 
» VI 

I 



oj 



. CO 



r?« o 
VO ♦ 
A| O 
1 VI 



I i 

I in 1 in 
I oi o 

! 1 



1 *^ 



I vo 

t»| O 

VO 1 • 
A I Ol O 
I VII VI 



in t 

ol' 



I mi 

OI| 



1 I vo 
i in 1 0 



JSI-iWiSi-.; 

l°i 0 i-i«i°l i 



: to .1 
o o 
VI VI 



<MMO 
00 » I 



col I 
r- 1 *h» 1 



31 3 

0| 0> 

3 3 

Oil 



ml 

3» 
01 

o! 
oi 

°! 

-Hi 
> 

Oil GbJ Cki 

(01 tit <GI 

jj| jjl 4JI 

VT lAt W- 



XI XI 

1 

Ml M 
31 3 3 



0,1 oi 
u\ u 

31 3 



I <l< 

! w | w ! 

Ml M| 
31 3 



M 

3 

rHi U 



</l| Ail XJt 

I >i >i 

WHIM; 

31 Ol Ol 

kil 0)1 0>) 
31 <0J «d 
«|,c| x:| 

Mi (Ai <rti 
3' 31 3 1 ! 
Ol Ol 01 
Ol o o 
o o o! 
o 01 Ol 



SI 

»j 
— « I 

■ol I 
—*\ o» 
El 00 1 

o; » 

2! I! 

an ol 
! 01 

cnt <oi 
Of 

LM M 

0 3 

01 u 
Ol u 

01 



Ol CL 




t . <«i 
01 Ol 

001 Ml 

I Ml 
£1 ^41 
3J *-«t 

ui i>| 
91 01 

<Ml <MI 

Ml m! 

3! 3: 

u: ui 

Ul U* 

OJ Oi 

ui 01 

0^1 Oi 



i mi 

101 011 

oil E! 
3» 
Ml 

CI 

4 

U 

Q)l rHl 

fQl <Qt 

<M« 0»l 

wi Ml 

31 3! 

oi u : 

01 O' 

01 0; 
ol o. 

0)1 dli 
u : JJ 

c c 



Ml rH 

c u 
« w 

sL 

IMl rH 

CI o 

■HI O 

; I 

3! -*-*! 

-ii x:\ 

-h! o 

XII -«H 

O! Ml 
Ol 0>J 

e: -c; 

>C M ■ 



M 

3 
O 

O 

o 
o 
o 
u 

04 a 



38 



EP 0 667 353 A1 



wo. ■ m» w oi ^ 
• . cmi *» • •[ . 



. vo l 
. o : \n 
4 . » * • h» cm i < 

, OlO| 

|V,J 



LOI VO * \0 

rsi) o « o ; 



i OI VI! Vll 0 



rsi , 



! VO 



vol vO 

Aj A 



— ; ; 1 ; : — 

. °.iS|o| S ;a N!a 5 

■ojo'.'oi -loi A 
H°;viio! 0 



Cl» 



' i 

i ml ini 

«; .j ... 
. o oi 



VO I vo 
Oi O 



oi o 

VII VI 



voi vo I vo 
Ot Of O 



ol O 
Vll VI 



voi vot voi vol I 
O! OI OI Ol LOI 



Ot Ol O; O O 
VI VI VI! VI 



I ini 
I -I 
: Of 



in I vo » vo : VO 

oi o; o 

«-l 1 .r .- - 

•'OlO.O 

o; vi| vil vi 

» » : 



rsi; £l vo 

: ^ a 

i I 



vO| vO 
Oi O 



vol vO 

oi o 



ol o 

Vll Vli 



vol VO 
Oj o 

oi o 

VII VI 



I vol 



! Ol 

i vii 



vO i VO J vol vo I I • 

O) oi oi oi ! 

. . . | . ; ,,hi 
oi ol ot o J I a! 
vijvijviivi I 

' i ! 1 1 I 



in I in 
oi o 



ml in cm; 

• -iHli 

oiol 

! |oj 



I vo I vo j vo ■ VO | vO 

ioioioioioi^i 

, .| »0 

I ol ol ol Ol Ol A 
j Vll Vll VI i VI VI j 



VO 
^ I o 

vOi • 

A! o 
I VI 



: Oj Oi 
I VII 

i i 



; voi 

i o; 



i VII 



1 

vo I vo : in : 
ot tni o> rsj' 

i 



o: oi o: 
vi ; i vtl oi 



I 



, voi vol VOI vo» 
m 'OiO!0!0 



CM| ' 



> vo vo 

"»io;o 



Ol o 
VI t VI 

I 



r-» « vol vo I 

OS O i A AIO 

VI | VI 1 v/1 
I 



vol ; 
oi in i in 



i in 
cm 



°.km 
8 o 



}VO 

^1 o 

voi . 
AO 
VI 



in 
o 



°. "! 55 



I© 



oi . 
Vll o 



vo 
o 

vol • 
AIO 
| VI 



i 



i 



I vo in 

I Ot <N 

jot . 
vii o 



in 



in, 
ot 



5 1 i ivoi 

; ini ini ini oi 

i ol o oj o 
VI 



i vo! » : 

mi oi : mi 

O! J O, 

vti : 



• m! 

i CM 



: vol 

iO:o!-;o; 



*i vis vil 1 



vtl 



I voi 

j A| 



O 
Ol 

X 

10 

0 
u 
3 

OT Wl 
3| 



0 0| 
^-.| -i, 

Xll Jcl 

01 Ol 

<0I <0I 

JJ i Ul 
tO U)l 



001 

r- 1 

r-t ovi 
K|~l 

ml caI 
3l 3; 

0)1 9| 

M| Ml 

31 3| 
<C| *| 

0)1 

SI 

Ol 

o; 
oi 
01 



I OV 
Ul rHt 
Ol r-» 
iHl < 

10 | to 



<l < 



>*i >J 
£t x:^ 

cy oi at 
<jt <di <oi 

yi Ui 

C0i t/Ji C0> 



o>( w 
31 31 

Mi Mi 
3i 3: 
<oj *| 

wl w 
3: 3 
Oi o 
Ol o 
Ol o. 
Of ol 
OJ OJ 

>* >i 

al a; 

(Ql <0t 

CO: CO: 



W 
3 

o» 



-«-» i 



Ot O 



•01 « 

I 

ot{ w 

3| 3 
Ol o 
I o 

! o 
ol ot 
oi Ot 

^1 Ht 

Ni >i 

(x a. 

<0i <0I 
iJt aJI 

CO CO! 



3 



M 

T?! El 
•^1 31 



81* 



Oi 
91 
«0I 

Oi I 
Ol Ml 
0« 3! 

6 oi o ol 

ri o' o! Ol 
-i» ol 

at a. 



ot O I 

CD I CM I 

H 1 

I (At 

£| 

31 

-Hi «0 



31 
Ol 

°l 

O 



>J Ot 

x:l mi 
oj oh 

•01 i->< 

CI 

to W 1 



OT 
3 
Oi 

0 01 

01 oi 

Ol Ol 
Ml Vir 

01) 0)1 

«JI iJi 

c: c; 
u w 



ml 

9l 
Ml 

<di 
ci 
•^t 

»H I 
<0l 

cw 
I 

cot ml 
3! 3| 
Oi o| 
Ol 01 
Ol Ol 
Ol Ol 

Ml 

91 01 

jji Lil 

C! C: 



3UI 

Ml t-tt 

Ci Oi 
91 Wl 
3| ? 
«— * j -^i 

ci o! 

•^i Ol 

I ! 

OT I IQI 
31 

-HI 0 : 

OJ Ml 

O' o»! 
E)£! 

91 Ol 
<0' OT I 



9 

«0 

c 
o 

E 
04 3 
O 9 

^ E 



OT 
3 

O 
O 
O 

o 

O 
u 

9 
M 

u 

to* CO 



EP0 667 353 A1 



CM 


r-l : CN 

i 


r-l 


J^h.h!h;S 

!°' ; iO 

; : M i 


CM 


ID 
* 

o 


«3» 




. VD> VD 

: °: ° 

O I o 
VI j VI 


' CM : 

i w . o vo 


: VO 

i "T< O 

' VO? • 
| A. O 


1 VO 

o 

o 
VI 


rN 

<N 


in 
o 


in 
cm 

o 


o 


| : i ! : 

m ml mi ^ 

CM|CMlCMj £ £ o 

rH| rH* rH , % y ™! » 

oioioi vi 

t i ! i : 

! • 


m 
o 


r-l 


m 
o 


in 

CM 

o 


vo 
o 

o 
VI 


VO 

o 

o 
VI 


vol VO 
o ; o 

ot o 
Vlj VI 

! 


i : 
o; n 


i 

! i vo 

vO» • 
* A | O 

i r 


VD 
O 

O 
VI 


m 
cm 
cm 


CM 

o 


rH 


in 
o 


rH 


rH 


mi 

<Mi m 

|H- • 

•l o 

> 


CM 


s 

» 




rH 


rH 


m 
o 


VD 
O 

O 

VI 


ID 

1 o 
1 * 
1 o 
VI 


VO 

o 
VI 


in* 

t CM ! • ^ 
rHl HI VO 

j A 

[ ! 


I i 

! vo 

i O 

I vol • 

At O 
VI 


vo 
o 

o 
VI 


CM 

cm 




m 

CM 
rH 

O 


in 
o 


m 
cm 

rH 

o 


VD 
O 

o 
VI 


in 

CM 
rH 

O 


VD 
O 

o 

VI 


i-t 


m 

CM 
■H 

O 


in 

CM 
O 


rH 


rH 


m 


VO 

o 

o 
VI 


VO 

O 

o 
VI 


VO 

o 

o 
VI 


u 

o 
• 

o 

VI 


i i 

-is 

i 

! 


•V 

IO 

A 


VO 

o 

o 
VI 


VO 

o 

o 
VI 


IN 
CM 




m 

CM 

o 


in 
o 


in 
o 


in 

° 


J 

mi m 

rHi • 

o|° 


rH 


VD 
O 

O 
VI 


r-l 


rH 


CM 


in 

CM 
rH 

O 


VO 

o 
o 

VI 


VO 
O 

o 
VI 


VO 
O 

O 
VI 


CM 
O 


! 
■ 


*r 

vo 

A 


NO 

o 
o 

VI 


vo 
o 

o 

VI 


O 
CM 
CM 


r-4 


in 
o 


i 

in; m 
ol o 

i 


in 
o 


vo 
o 

o 

VI 


■ 

mi 
o 


vD 
O 

o 

VI 


m 


in 
o 


in 
o 


•H 


in 

CM 
«— 4 

o 


vD 
O 

o 
VI 


VD 
O 

o 
VI 


in 

CM 
r-l 

o 


1 

m 
o 


VO 
t A 


■ vo 
O 
VO i * 
A 1 O 


vo 
o 
■ 

VI 


CTi 
rH 
CM 


00 


CO 


CO 


CO 


CO 




CO 


^# 


rH 


CO 


CM 


CM 




1-t 


rH 


CM 


CM 


CM 


fM 

ro 


VO 
A 


VO 

o 

o 

VI 


VD 
o 

© 
VI 


CO 
»H 
CM 




rH 


rH 


in 

(N 
© 


rH 


m 
o 


CM 




VO 

o 

o 
VI 


m 

CM 

o 


m 
o 




r-l 


VD 

o 
o 

VI 


VD 
O 

O 
VI 


in 

CM 

o 


VD 
O 

O 
VI 


VO 
O 

* 

o 

V, 


VO 

A 


^» 

VO 

A 


VO 

o 
o 

VI 


VO 

o 
o 

VI 


| LIZ 


in 

CM 

o 


V£> 
O 

O 
VI 


rH 


vD 
O 

o 
VI 


VD 
O 

O 
VI 


m 
o 


VD 

o 
o 

VI 


VO 
O 

O 
VI 


VD 

o 
o 

VI 


in 

CM 
rH 

O 


CM 


00 


m 
o 


CM 


VO 
O 

o 
VI 


VO 

o 
o 

VI 


VO 

o 
o 

VI 


CO 


VO 

A 


^ 

vo 

A 


vo 
o 

o 
VI 


vo 
O 

© 
VI 


VD 
rH 
CM 


r-* 


rH 


rH 


rH 


in 

CM 

o 


rH 




VO 

o 

o 
VI 


rH 


in 
o 


in 
o 


m 

CM 

o 


m 

CM 
rH 

o 


VO 

o 

o 
VI 


VO 

o 

o 
VI 


m 

CM 
O 


in 
o 


*9 

VO 


* 


VO 

A 


vo 
o 

o 
Vrt 


vo 
o 

o 
VI 


| Organism 


vo 

10 
3 
0) 
u 

3 

«0 

to 
3 
u 
u 
o 
u 
o 

rH 

£ 

c 

1.1 

v> 


o*» 

CO 

to 

3 
O 

to 
3 
o 
o 
o 
u 
o 

rH 

a 

«0 

to 


to 

3 

u 

3 
<0 

to 

3 

U 

o 
o 
o 

rH 

a 

iJ 

CO 


o 
o 

X 

to 
3 

0) 

t-l 

3 
«0 

(0 

3 
u 
u 
o 
o 
o 

rH 

a 

TJ 

iJ 

CO 


CO 

X 

to 
3 
a> 

3 

to 

u 

g 

o 
o 

rH 

a 

co 


rH 

o\ 
to 

0> 

r* 

a 
«o 

to 

U 
O 

o 

rH 

> 

a 

<o 

u 

CO 


w 

m 

rH 

to 
to 

3 
0) 

3 
o 
U 
O 
o 
o 

rH 

a 

<c 

-u 

CO 


en 
cn 

rH 
rH 
< 

t/> 
to 

0) 
u 

3 
* 

to 
O 

o 
o 

rH 

I? 
a 
<c 

CO 


< 

o\ 

rH 
rH 
< 

to 
to 

3 
Q> 
U 

3 
<d 

to 

3 

o 

o 
o 

-H 

x: 
a 
<o 
jj 

CO 


00 
OA 

a\ 

rH 
rH 
< 

to 
to 

3 

a 
&>* 

3 
* 

to 

3 

U 
O 

o 
o 
o 

rH 

a 

<o 
j-> 

CO 


m 
o 

rH 

to 
3 
U 

rH 

o 
e 
<p 
<o 
j= 

to 
3 

U 

u 
o 
u 

0 

rH 

>i 

.c 
a 

(0 

u 

CO 


m 

rH 

to 

3 
O 

-r< 

> 
-H 

o 
e 
tu 
<o 

to 

3 

O 

u 
o 
o 
o 

rH 

>! 

a 

CO 


o 

CM 

to 
-«-» 
•D 

e 

r4 

•o 

a 

a> 

to 

3 

U 

u 

0 

rH 

> 

a 
<o 
a 

to 


o 

CO 
rH 

E 
3 

-r* 

u 

0) 

<c 
to 

3 

o 
u 
o 
u 

01 

*J 
c 
w 


rH 
1 

o 

CO 
rH 

£ 
3 

o 
to 

3 
U 

u 

0 

u 
u 
d» 

c 


rH 

O 
CM 

to 

tH 
rH 

«d 
u 

0) 

A3 

to 

3 

U 

u 
o 
u 

M 

AJ 

c 
w 


VO 
CM 

to 

•rM 
rH 

<d 
« 

to 

3 

u 
u 
o 
o 
u 

Q> 
i-» 

c 
w 


in 

CM 

c 

-r-» 
^H 
rH 
« 

to 

3 
U 

u 
o 
o 
u 
a> 
*-> 
c 
w 


O 

a 

N 

c 
a 

3 

r-l 
<M 

c 

to 
3 

rH 
-t-l 

£ 

a 

i 


*9 

r-l 

u 
w 

-w 

rH 

0 

o 

U 

-rH 

u 

CD 

o 
to 
u 


m 
o 

CM 

u 

to 
9 

c 

9 

Di 

o 

to 
3 
O 

t> 

o 

a 
© 

U 

w 


rH 
0. 

V 

-r-« 

c 

o 

E 
3 
© 
C 
Q 

to 

3 
U 
O 
0 

8 

a 

M 
U 

to 



40 



EP0 667 353 A1 



in 

m 
OJ 



. in ' 
oj: in 



in i in. 
on r\i ■ 



o f op 

I ! 



i ° 
vi 



in i i 

Ol < 



VD VO l LO 



;o!o:o«o 

■VI: VI 



i\t>\ 
J- VO| • 

j ;vil 



u>\ co ■ coi it ■ oo i oo i co ! oj i ooi coj 



i I 



in 

■»• • 

I o 



<N| ^| 



VO I < 

I 



• r|H ^1 tjM 
ooi vo; v©» vol 

j A: A| A 



I 



^1 00 1 ^ J GO | 00 t ^ 



I 



Si™ 



I in 



r-»| Oil 00 



Oil VO 



t vo Woi to i vo vo 
o|oi Oj OjO 



oj 



! ol oi oi oio 



' VII VII VII VI) VI 



VO I VO 
Ol o 



VII VI 



ml vo 

CM | O 



>j VI 



VI 



vol vo 
Of o 



ol o 
VII VI 



^1 A 



in 1 in 

(Nl OJ 



VO 

o 

»|V, 



I 



I in 



inr 

°i I |° 



I vo r vo » vo i vo | 



Oj Ol Ol O 



OIOIOIO 
VII VII VH VII 



i vO 


lO 


t» 1 o 


o 


VO 1 . 




Ai o 


o 


1 VI 


VI 



OS 
<N 
Ol 



•-tl OJ 

i 
i 



I 



j 

OJ j OJ 

I 

I 

I 



I 



00 
Ol 
Ol 



Ol 
Ol 



I Olj Oil . 

! ! ! 



i ! 



p| OJ 



VI 



I vo 

in I vio 
rr\ voi voj • 
I ai Ai o 
I I VI 



VO 
CM 
Ol 



j inlin ^ 1 ^5 

«; !; . f^i mi oj 

j 0 ! 0 !ojoioi 



! U ! 

in i j oji 

Oi -1 

i ° ! 



1 Ov 

I o> 
Ml i-i 

(01 V) 

ml toi 
a; ai 

ol O 

ui u\ 

3| 3! 
"I HI 



vot 

! oi 



vo I VO 
Ol o 

oi o 

VI | VI 



-12 



i 

; voi vo 
*r I Of O 
voi • 

At O 
| VI 



nl 

3" 
O 
O 

o 
u 
o 

>—t i 
X 

jc; 

41 



o r>l 
oo » i 

ml ul 
3: 3i 
©i oi 
mi ut 

3J 3! 
H H| 



< 00 
Ov I OV 



ol 00 f 
oi r* »-n 

XI X| ^JM 

a! wl ml 

3| 31 31 
Ol 0)1 Ol 
Ml Mi mi 

3l 3: 3: 
hi hi hi 



! 



I 



(01 (01 (01 
31 3 3| 

0 U! ul 
Ul Oi Ol 

01 Ol ol 
Ol Ol Ol 
Oi 01 o 



>4 >4 X >4 >i 

qj qj oj ai a 

<0I HI HI Hi Hi 
*-» : *->• u. ±-> i jj. 
Wi W C/J: (/)• W 



31 3| 

0 O 

01 O 
Ol Oi 
Ol o 
Ol o 

as 

OJ QJ 

Hi HI 

ul 4JI 

17)1 CO' 



OJ 



mi ai -h» 

Ul 
01 

H 



_ oJ 

HI c0 I H| 
4J i iJ : xj ; 

W (0 ' «)! 



m 
3 
O 
O 

o 

o 

Ol o 

>H >J Ol 
xzt jz: mi 
at oj oi 

(0l Hi 4Ji 
u; *>! C 
WWW 



pi 

0 Oi 

001 OJI 

1 .1 

El-ii 
3l 

-^i HI 
Ol Ol 
Ol Ol 
HI H ! 

J 

(01 (01 
31 31 

oi oi 
oi ol 
o: Oi 
Oi Ol 

U\ Jmii 

oi oj 
Jj I JJt 
C: C 



F 

voj oj 
ml E 
«ki mi 

311 

Oi «-»» 
^» 
HI 



3 
O 
O 

o 
o 

M 

o o 



o 

HI ^ 

N| r-# 

CI u 
ol w 

3| 



ci o 
^ o 

ml H 

31 -HI 
£1 

W| Ol 
£1^1 
OJ u\ 
Ol o 

e»j=l 

Oi Oi 
H m. 



(A 
3 
O 

o 
o 
o 
o 

JJ 

a 

or 

M 

W« V) 



41 



EP0 667 353 A1 



10 



15 



20 



25 



m 

! 

o 
ft 



o 

M a 

o 
ft 

" o ^ 
w * ~ 

g o s 



•h 3 



H 



35 



O 

u 



H 



ml to 
oi o 



CM 



OI 



I ! 



OI o 



'2! i 



oi 



VII 



i/>i mi oi ; 
ol OI o , 

i IT 

— i I , 



I VO 

to UO | o 



O j OI o 
I VII 



| j V0 ! VO I VO I VO j VO I ' *0 

H/IIOlOlOiOlO' ^'VIO 

• I • I • I V£> . KO I 

Ol Ol OI O- OI Of A . A 1 O 
| VII VII Vli V»l VI I 

I i : f i 



VO I VO» 

oi o> ml 

Oi o 
VII 



, m l V>: • VO 

I lo i tn i i in; on mj oi m 



VO| 

Aj A 



giml 



v0| VO 
Al A 



VI 



! m I VO I vo ; VO ! vo ' 



O OJ 

I I 

— i u 



mi 



Ol o 
VII 



voi om r^l 

VI OQI T»t 
Vl VI V 



Ol 00: 

o t r- ■ f*» 
vi r-" cm 
XI >C» 



3 

U 

u 
o 
u 

Ol o 

4=i a: jc x:i 
cm a. oj 

<0l <0| iQ <0| 
JJl Xil jJ -ul 
101 Ml COI 141 IS) I 



«0| "0 

w 

u 
u 
o 
u 



1 Ovl 
I Ovl 
Ui f-»i 
rn i r-il 
-»» <! 

to i en? 

i j 

coi to 

3 1 3 



<\ m 

ovi ov 
ovl ©V 
r-ll <H 
—t» i-l 

<!< 

w: w 
»l w 

3: 3 
oi © 
u! u 
31 3 
*l U 

cat col to 



mi : mi in o i o ! 

i CM i 

Ol Ol o 

VI Vli VI 



3 

U 

o 
o 
u 
o 

hi — i 



as 

ol Ol 

*i <0I 
aji u; 
wi col 



oi a 

<0I « 

(A: l/> 



m 

o 
f» 

ml 

3! W 

- -oi 
~«» o 

Ol 9 

SCO 



O: v - v I O 

., vo i VO | 

Ol A! AIO 

Vlj j j VI 



ml 



j I 

! mi 



VI 



VI 



E 

oj5 



COl (0 
3J 3 
Oi O 
Ol V 
ol O 
Ol o 



p»l 

vo ( c*i 

^ §1 

CO: U\ 

•Hi <0 

-Hi C 



*JI v 



3 



col to 



o 
o 
o 
o 

Ml u 

oi o 

JJI V 

CI c 



CI o 
o 

to! « 

3»-« 

" JZ 



X: UI v7>: V) 



The formula I compounds have also shown in vivo antimicrobial activity against experimentally-induced 
45 infections in laboratory animals. When two doses of test compound were administered to mice experimentally 
infected with the test organism, the activity observed was measured as an ED50 value (effective dose in mg/kg 
to protect 50% of the test animals: see W. Wick et al., J. Bacterid . 81 f 233-235 (1 961 )). ED«> values observed 
for illustrative compounds are given in Table 4. 
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TABLE 4 





In Vivo Activity ot Formula I Compounds ED50 


5 




(mg/kg/2) 






Compound 




S t r eDt oc occus 


StreDtococcus 
oneumon i a© 




vancomycin 


1 2 


0 . 8 


1 . 1 


10 


A82846A 


0 19 


0 . 084 


0 .39 


A82846B 


1/ . A 3 


0 . 12 


0 . 18 




A82846C 


1.3 


1 . b 


4 . o 




1 I 


0 . 086 


ft ftCO 


A ftOC 




2 


ft 

0. 27 


ft ft 1 A 




15 


4 


0.36 


n A i "> 
0 • U 12 


ft A 1 C 

0 . 036 




5 • ! 


0.13 


ft mo 


ft A 1 ^ 

0 . 03b 




6 


0.15 


0.013 


A A 1 
0 . 021 




8 


0. 12 


>0 . 5 


0 . 273 




12 


0.13 


>0 . 5 


>0 .5 


20 


14 


0.43 


0 . 37 


>0.5 




22 


0 .049 


>0 . 5 


> . 05 




25 


0 .16 


0 . 087 


0 . 088 




29 


0 .088 


0 . 1 


0 . 054 




32 


0 .055 


0 . 034 


0 . 039 


25 


36 


0 . 19 


0.28 


0.31 




39 


0. 1 


ft ft if 

0 . 045 


<0. 031 




41 


n.d. 


0 .082 


0.087 




46 


n.d . 


0 .378 


0 .156 


30 


49 


0.053 


0 .045 


<0. 031 




50 


0.1 


0 . 047 


0.057 




51 


0.16 


0 .057 


0 . 036 




52 


0 . 052 


0 . 046 


0.074 




53 


0 . 077 


0.16 


0 . 071 




57 


0 .041 


ft ft C A 

0 . 054 


0. 046 




64 


n.d. 


0 .044 


<0. 031 




87 


n.d. 


0 .054 


0 .027 




90 


n.d. 


0 .058 


0.049 




93 


n.d. 


0 . 074 


0.012 


40 


94 


n.d . 


ft "1 £ 

0.16 


0.049 




97 


n.d. 


0 . 066 


0 .038 




100 


n H 

n . a . 




0.046 




104 


n.d. 


0.12 


v . v ** X 




105 


n.d. 


0.12 


0.041 


45 


106 


n.d. 


0.2 


0.036 




107 


n.d. 


0.27 


0.092 




108 


n.d . 


0.046 


0.041 




111 


n.d. 


0.099 


0.084 


50 


114 


n.d . 


0.091 


0.76 


116 


n.d. 


0.39 


0.058 




118 


n.d. 


0.91 


0.046 




119 


n.d. 


0.16 


0.08 




120 


n.d. 


0 .053 


0 .005 


55 


121 


n.d. 


0.041 


0.047 
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5 



10 





TABLE 


4 




In Vivo Activity of Formula I Compounds ED50 
(ma/kq/2) 


Compound 


Stapylococcus 
aureus 


Streptococcus 
pyogenes 


Streptococcus 
pneumoniae 


| 122 




0.23 


0.31 1 


123 


n.d. 


0.076 


0.039 


124 


n.d. 


0.092 


0.041 


131 


n.d. 


c0.031 


0.077 


204 


n.d. 


<0.031 


0.046 


211 


n.d. 


< 0.031 


0.041 


223 


n.d. 


<-0.031 


<0.031 


229 


n.d. 


0.058 


0.078 


230 


n.d. 


0.046 


0.078 


n.d. = not 
done 


: I i 



One important aspect of the antimicrobial activity of many of the formula I compounds is their activity 
against vancomycin-resistant enterococci. This activity is illustrated in Table 5, which summarizes a compar- 
ison of the activity of illustrative compounds against representative vancomycin-resistant and vancomycin-sus- 
ceptible enterococci {Enterococcus faecium and Enterococcus faecalis, mean geometric MIC (mcg/mL)), as 
25 determined using the standard broth micro-dilution assay. End points were read after 24-hour incubation. Mod- 
ification of the amino sugarof the disaccharide moiety provides improved activity against vancomycin-resistant 
strains over the parent glycopeptide antibiotic. 
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TABLE 5 



5 


Compound 
No. 


Vane ony c in 
Resistant 
Strains 


Vancomycin 
Sensitive 
Strains 




vancomycin 


282 


3 .9 


10 


A82846A 


>64 


1 .7 




A82846B 


29 


0 .22 




A82846C 


353 


1 . 3 




1 


0.25 


0 .0061 




2 


0.044 


0 .00038 


15 


3 


2.8 


0.11 




4 


0.50 


0 . 062 




5 


0.50 


0 . 072 




6 


1.2 


0 . 14 






2.8 


0 . 43 




8 


1.0 


0 . 57 




9 


11 


0.38 




io j 


3 .4 


3 . 5 




ii 


6.7 


0.22 




12 


1.7 


1.1 


25 


13 


19 


0.76 




14 


0.50 


0.76 




15 


6.7 


0.14 




16 


9.5 


0.67 


30 


17 


9.5 


0.38 




18 


6.7 


0.38 




19 


4.8 


0 .22 




20 


4.8 


0 .38 




21 


5.7 


4.3 


35 


22 


1.0 


1 . 5 




23 


5.7 


2.0 




24 


54 


0 . 67 




25 


4.0 


0 . 22 




26 


54 


0 . 66 


40 


27 


45 


1 . 5 




28 


4.7 


0.71 




29 


0.21 


0.031 




30 


4.7 


0.071 


45 


31 


ft c 

9 . 5 


X * A 


32 


0.50 


0.089 




33 


2.8 


0.18 




34 


4.0 


3.4 




35 


1 5.6 


0.25 


50 


36 


0.25 


0.21 




37 


2.4 


0.25 




38 


4.0 


0.42 




39 


1.2 


0.09 




40 


0.50 


0.31 


55 


41 


0.84 


0.21 
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TABLE 5 



5 


Compound 
No. 


Vancomycin 
Resistant 
Strains 


vane oniy c m 




42 


1.7 


0.089 


10 


43 


13 


1.1 




44 


13 


0.50 




45 


2.0 


0.50 




46 


0.71 


0.50 




47 


4.7 


0.57 


15 


48 


4.8 


0.50 




49 


0.71 


0.083 




50 


0.12 


0.054 




51 


0.84 


0.22 


20 


52 


0.59 


0.11 


53 


0.35 


0.25 




54 


1.7 


0.56 




55 


13 


1.7 ! 




56 


19 


1.0 


25 


57 


0.35 


0.041 


58 


5.7 


0.76 




59 


51 


0.42 




60 


19 


3.0 




61 


16 


0.65 


30 


62 


9.5 


0.22 




63 


54 


0.66 




64 


0.71 


0.077 




65 


2.4 


0.20 




66 


16 


0.76 


35 


67 


1.7 


0.16 




68 


6.7 


0.25 




69 


13 


0.44 




70 


2.0 


0.092 j 


Ati 


71 


11 


0.57 




72 


4.7 


0.28 




73 


11 


0.25 




74 


11 


0.33 




75 


16 


0.50 


45 


76 


8.0 


0.29 ! 




78 


16 


0.76 




79 


0.84 


0.042 




80 


1.7 


0.25 




81 


1.0 


0.042 


50 


82 


22 


0.50 




83 


54 


1.7 




84 


23 


0.66 




85 


3.4 


0.11 


55 


86 


:.4 


0.036 


87 


0.71 


0.047 
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TABLE 5 



Compound 
No. 


Vancomycin 
Resistant 
Strains 


Vancomycin 
Sensitive 
Strains 


88 


1 .7 


0 . 055 


89 


11 


0.44 


90 J 


0 . / 1 


0 . 041 


91 


Z . o 


0.11 


92 


1 . / 


0 .082 


93 


ft A *> 


0 . 042 


94 


ft C ft 


0 . 041 


95 


1 .7 


0 0^4 


96 


1 . 4 


0.11 


97 


0.71 


ft ft ^A 


98 


2.4 


ft flQ£ 


99 


72 


ft n c 


100 


0.71 


ft ft vl o 

U . U4Z 


101 


4.0 


ft TC 


102 


2.0 


ft i ■> 


103 


4.0 


O.iJ 


104 


1.2 


ft nco 


105 


0 .84 


ft ft CO 


106 


0.71 


ft m a 


107 


0 .59 


ft noo 

U . U04& 


108 


0.84 


ft ft A 
U.U4 


109 


72 


u • 


110 


1.7 


ft 0A7 
U . vl f 


111 


0.71 


O 051 


112 


1.4 


0 07? 

V * v / £ 


113 


0 .84 


ft O ^ A 


114 


0 .59 


0 051 


115 


8 . 0 


ft 1 Q 


i 116 


0 . 42 


ft 051 


117 


4.8 


n 1 a 


118 


0 . 84 


ft OA ft 


\ 119 


0 .59 


ft OAft 


120 


1.0 


ft ftio 


121 


1 . 0 


ft no 


111 


1 0 


0.054 


123 


1.0 


0.041 


124 


0.84 


0.047 


125 


3.4 


0.14 


126 


2.4 


0.11 


127 


1.2 


0.33 


128 


2.C 


0.11 


129 


27 


1.52 


130 


4.8 


0.22 


! -31 


0.34 


C.G23 


132 


1.2 


0.048 
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Compound 
No. 


Vanconyc in 
Resistant 
Strains 


v&ncoznyc iu 

Cam a { f 4 V A 


133 


4.0 


0.13 


1 134 


2.0 


0.13 


135 


4.8 


0.22 


136 


23 


0.76 


137 


6.7 


0.38 


138 


38 


0.87 


139 


23 


0.38 


140 


6.7 


0.19 


141 


8.0 


0.25 


142 


45 


1.5 


143 


2.0 


0.048 


144 


11 


9.2 


145 


64 


1.3 


1 146 


64 


1.5 


147 


25 


1.3 


148 


0.15 


0.052 


149 


45 


0.66 


150 


1.7 


0.25 


151 


4.5 


0.14 


152 


27 


1.2 


| 153 


1.4 


0.083 


154 


2.8 


0.072 


155 


128 


1.3 


156 


5.7 


0.17 


157 


2.0 


0.054 


158 


1.7 


1.0 


159 


27 


0.50 


160 


9.5 


0.22 


161 


23 


0.44 


162 


4.8 


0.12 i 


! 163 


2.0 


0.87 


164 


1.7 


0.11 


165 


4.0 


0.062 


166 


1.7 


0.055 


167 


1.0 


0.055 


168 


3.4 


0.10 


169 


19 


0.50 


170 


8.0 


0.22 


171 


9.5 


0.22 


172 


3.4 


0.13 


173 


2.0 


0.12 


174 


19 


0.76 


175 


9.5 


0.22 




i .2 


t . 13 


178 


2.8 


:.13 
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TABLE 5 



10 



15 



20 



25 



30 



40 



50 



55 



Compound 


Vancomycin 


Vancomycin 


Resistant 


Sensitive 


No. 


Strains 


Strains 


179 


1 .7 


u . U OU 


! 180 


>128 


U . / I 


181 


8 . 0 


n ncn 

U . UDU 


182 


13 




183 


23 


0 .130 


184 


27 


0.9/0 


185 


4.7 


0 . 0 DO 


186 


11 


0.290 


189 


2.4 


0.10 


190 


6.7 


0.29 


191 


6.7 


0 . 57 


192 


0.84 


0 .035 


193 


2 


0 .072 


194 


2.4 


0 . 083 


195 


2.0 


0 . 042 


196 


1.7 


0 .027 


n^r" 

197 


1 .2 


0. 16 


198 


3 .4 


0 . 062 


I 199 


1.4 


0.036 


200 


1.4 


0 . 041 


201 


1.2 


0.44 


202 


1.4 


0.76 


203 


1.0 


0.036 


204 


0.71 


0.031 


205 


1 


0 . 036 


206 


1.7 


0 . 095 


207 


1.2 


0. 50 


208 


2.8 


0 . 17 


209 


1.2 


0.136 


210 


0.84 


0 .041 


211 


0.35 


0 . 024 


! 212 


0.50 


0.036 


213 


1.0 


0 . 55 


! 214 


0.71 


0 . 024 


215 




0.25 


216 


0.35 


0.032 


217 


13 


0.57 


218 


1.0 


0.11 


219 


0.71 


0.044 


220 


0.71 


0.05 


*\ -> i 


0.71 


0.041 


222 


0.84 


0.072 


223 


0.79 


0.055 


224 


C.63 


D.055 


225 


0.63 


0.072 
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TABLE 5 



5 



10 



20 



Compound 
Ho. 


Vancomycin 
Resistant 
Strains 


Vancomycin 
Sensitive 
Strains 


226 


1 . 6 


0 . 041 


227 


0.71 


0.11 


228 


1 . 0 


0 .14 


229 


0 .50 


3. 024 


230 


0.35 


0 . 031 




1 - / 


0.11 


I 232 


0.71 


0.29 


233 


1.7 


1.7 


234 


2 


2 


! 235 


2.4 


0.25 


| 236 


1.4 


0.5 


237 


1.0 


0.048 


238 


1.4 


0.14 


239 


2.8 


0.095 


240 


1.19 


0.055 


241 


1.4 


0.048 



A number of the lactic acid bacteria including ail Leuconostocs, all Pediococci, and some Lactobacilli, are 
intrinsically resistant to vancomycin. With the increased use of vancomycin, infections due to these bacteria 
have been reported with increasing frequency in immunocompromised patients (Handwerger et al. , Reviews 

30 of infectious Disease 12:602-610 (1990); Ruoff etah, Journal of Clinical Microbiology 26:2064-2068 (1938)). 
One important aspect of the antimicrobial activity of the formula I compounds is their activity against the vanco- 
mycin-resistant lactic acid bacteria. The compounds of the present are useful in inhibiting the growth of vanco- 
mycin-resistant lactic bacteria such as Leuconostoc, Pedicocci, and Lactobacilli and thus, controlling oppor- 
tunistic infections by this group of bacteria. This activity is illustrated in Table 6, which summarizes a compar- 

35 ison of the activity of illustrative compounds against representative vancomycin-resistant lactic acid bacteria 
(Pedicoccus acidilacti Pedicoccus pentosaceus, Leuconostoc fact is, Leuconostoc mesenteroides t Leuconos- 
toc pseudomesenteroides, Leuconostoc citreum, and Lactobacillus confusus, mean geometric MIC (mcg/mL)), 
as determined using a standard agar dilution assay on brain-heart infusion agar. 
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Pharmaceutical formulations of the formula I compounds are also part of this invention. Thus, the com- 
pound, pref rably in th form of a pharmaceutical^ acceptabl salt, can be formulat d for oral or parent ral 
55 administration for th therapeutic or prophylactic treatm nt of bacterial infections. 

For xampl , the compound can be admixed with conv ntional pharmaceutical carriers and excipients and 
used in the form of tabl ts, capsules, elixirs, suspensions, syrups, wafers, and th like.Th compositions com- 
prising a formula I compound will contain from about 0.1 to about 90% by weight of the active compound, and 
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m re gen rally from about 10 to about 30%. Th compositi ns may contain common carriers and xcipients, 
such as corn starch or g latin, lactos , sucros , microcrystallin cellulose, kaolin, mannitol, dicalcium phos- 
phat , sodium chloride, and alginic acid. 

Disintegrators commonly used in the formulations of this inv ntk>n includ croscarmellos , microcrystal- 
5 line cellulose, corn starch, sodium starch glycolate and alginic acid. 

Tablet binders that can be included are acacia, methylcellulose, sodium carboxymethylcellulose. polyvi- 
nylpyrrolidone (Povidone), hydroxypropyl methylcellulose, sucrose, starch and ethylcellulose. 

Lubricants that can be used include magnesium stearate or other metallic stearates, stearic acid, silicone 
fluid, talc, waxes, oils and colloidal silica. 
10 Flavoring agents such as peppermint, oil of wintergreen, cherry flavoring or the like can also be used. 

It may be desirable to add a coloring agent to make the dosage form more attractive in appearance or to 
help identify the product 

For intravenous (IV) use, a water soluble form of the antibiotic can be dissolved in one of the commonly 
used intravenous fluids and administered by infusion. Such fluids as, for example, physiological saline, Ring- 
15 er's solution, or 5% dextrose solution can be used. 

For intramuscular preparations, a sterile formulation of a suitable soluble salt form of the compound, for 
example the hydrochloride salt, can be dissolved and administered in a pharmaceutical diluent such as pyro- 
gen-f ree water (distilled), physiological saline or 5% glucose solution. A suitable insoluble form of the com- 
pound may be prepared and administered as a suspension in an aqueous base or a pharmaceuticaliy accept- 
20 able oil base, for example, an ester of a long chain fatty acid such as ethyl oleate. 

For oral use, a sterile formulation of a suitable salt form of the antibiotic, for example, the hydrochloride 
salt, formulated in a diluent such as distilled or deionized water, is particularly useful. 

Alternatively, the unit dosage form of the antibiotic can be a solution of the antibiotic, preferably in its salt 
form, in a suitable diluent in sterile, hermetically sealed ampoules. The concentration of the antibiotic in the 
25 unit dosage may vary, for example, from about 1 percent to about 50 pprcent depending on the particular form 
of the antibiotic and its solubility and the dose desired by the physician. 

In a further aspect, this invention provides a method for treating infectious diseases, especially those 
caused by Gram-positive microorganisms, in animals. The compounds of this invention are particularly useful 
in treating infections caused by methicill in-resistant staphylococci. Also, the compounds are useful in treating 
30 infection due to enterococci. Examples of such diseases are severe staphylococcal infections, for example, 
staphylococcal endocarditis and staphylococcal septicemia. The animal may be either susceptible to, or in- 
fected with, the microorganism. The method comprises administering to the animal an amount of a formula I 
compound which is effective for this purpose. In general, an effective amount of a formula I compound is a 
dose between about 0.5 and about 100 mg/kg. A preferred dose is from about 1 to about 60 mg/kg of active 
35 compound. A typical daily dose for an adult human is from about 50 mg to about 5 g. 

In practicing this method, the antibiotic can be administered in a single daily dose or in multiple doses per 
day. The treatment regimen may require administration over extended periods of time, for example, for several 
days or for from one to six weeks. The amount per administered dose or the total amount administered will 
depend on such factors as the nature and severity of the infection, the age and general health of the patient, 
40 the tolerance of the patient to the antibiotic and the microorganism or microorganisms involved in the infection. 
A convenient method of practicing the treatment method is to administer the antibiotic via intravenous in- 
fusion. In this procedure a sterile formulation of a suitable soluble salt of the antibiotic is incorporated in a phys- 
iological fluid, such as 5% dextrose solution, and the resulting solution is infused slowly IV. Alternatively, the 
piggy-back method of IV infusion can also be used. 
45 In order to illustrate more fully the operation of this invention, the following examples are provided, but 
are not to be construed as a limitation on the scope of the invention. 

EXAMPLE 1 

50 METHOD A 

Preparation of Compound 2 

Amixtur of A82846B triac tate, (2.25 g, 1.27 mmol, 1.0 equivalents (eq)) in 1:1 DMF/methanol (140 mL) 
55 under an atmospher of argon was tr at d with 4-biph nyfcarboxaldehyde (331 mg, 2.12 mmol, 1.7 eq). Th 
resulting mixture was h ated to 70°C and maintained as such for 1.75-2 hours. The solution was then tr ated 
with sodium cyanoborohydrid (554 mg, 8.83 mmol. 6.9 eq). Heating at 70°C was continued for an additional 
1 .75-2 hours after which the r action mixture was cooled to room temperature, concentrated in vacuo, diiut d 
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with water (150 mL), and lyophilized to give a solid. 

Th solid was purified by pr parativerev rse-phas high performance liquid chromatography (HPLC) us- 
ing a Waters 3 x (40 x 100 mm) C18 Nova-Pak cartridge with Waters C18 Nova-pak guard insert and utilizing 
TEAP buff r system. Th analytical m thod f r analysis was: 0.2% TEA/phosphoric acid (TEAP), pH = 3, th 
5 gradient system at time 0 was 5% CH 3 CN/94.8% h^O with 0.2% TEAP held constant and at 20 minutes was 
60% CH30N/39.8% H 2 0 with 0.2% TEAP held constant. The UV wavelength used was 235 nm and the flow 
rate was 2 ml/minute. Analysis was done using a Waters Nova-pak C1 8 RCM column (8X1 00mm) with a Nova- 
pak C18 guard insert It is necessary to desalt the product after reverse phase purification when this HPLC 
method is used. 

10 Desalting was accomplished by adding the purified product to 5-10 ml of H 2 0. 1 N HCI was added dropwise 

with stirring to dissolve the sample. The pH at this point was approximately 1-3. The pH of the solution was 
then raised to 8.2 with 1 N NaOH. A white solid precipitated out of solution. The mixture was cooled, filtered, 
and dried under vacuum at room temperature for 8-15 hours to give the zwitter ion (or neutral compound) of 
the desired product, compound 2 (p-phenylbenzyl-A82B46B) t (1.02 g, 45%). 

15 

EXAMPLE 2 

Preparation of Compound 4 

20 A mixture of A82846B.triacetate (1.5 g, 0.848 mmol, 1.0 eq) in methanol (100 mL) under an atmosphere 

of argon was treated with p-phenoxybenzaldehyde (298 mg t 1.51 mmol, 1.8 eq). The resulting mixture was 
heated to reflux and maintained as such for 2 hours. The solution was then treated with sodium cyanoboro- 
hydride (326 mg, 5.18 mmol, 6.1 eq). Heating at reflux was continued for an additional 2 hours after which the 
reaction mixture was cooled to room temperature and evaporated to dryness in vacuo. 

25 The product was purified by reverse-phase HPLC with a TFA buffer. The analytical method for analysis 

was accomplished by using a Waters Nova-pak C18 RCM column (8 x 100 mm) with a Nova-pak C18 guard 
insert, eluting with a 2.0 ml/minute linear gradient of 1 5% acetonit ri le/0. 1 % TFA at time zero to 80% acetoni- 
trile/0.1% TFA at 15 minutes. The fractions containing the products were detected by ultraviolet scan at 235 
nm. The organic solvent of the desired fractions was removed and the mixture was lyophilized to a white solid 

so to give 0.818 mg of p-phenoxy benzyl A828488 compound 4 tris(trif luroacetate) salt (20% yield). No desalting 
or further purification was necessary. This method is also especially useful in the preparation of Compound 
2 wherein phenyl benzaldehyde is one of the starting materials. 

EXAMPLE 3 

35 

Method B 

Preparation of Compound 176 

40 A mixture of A82846B. triacetate (280 mg, 0.157 mmol, 1.0 eq) in 1:1 DMF/imethanol (30 mL) was treated 

with 8-phenyloctanal (59 mg, 0.29 mmol, 1.8 eq) and sodium cyanoborohydride (60 mg, 0.95 mmol, 6.1 eq). 
The resulting mixture was heated, under an atmosphere of nitrogen, to 70°C and maintained as such for 1 hour. 
The reaction mixture was then cooled to room temperature and concentrated in vacuo to give a residue. Pur- 
ification of the product was accomplished by reverse-phase preparative HPLC utilizing a Waters 2 x (40 x 100 

45 mm) C18 Nova-Pak cartridge with Waters C18 Nova-Pak guard insert Elution was accomplished with a 30 
minute linear gradient (time=0 minutes 95% TEAP (0.5% aqueous triethylamSne adjusted to pH=3 with phos- 
phoric acid)/5% CH 3 CN to t = 30 minutes 20% TEAP/80% CH 3 CN) with a flow rate of 40 mL/minute and UV 
detection at 280 nm. The desired fraction was concentrated in vacuo then desalted with a Waters Sep-Pak 
cartridge as described below. This afforded compound 176 in 22% yield (60 mg). 

so The resulting compound was desalted as follows. A Waters Sep-Pak cartridge was pre-wet with methanol 
(2-3 column volumes) then conditioned with water (2-3 column volumes). The sample, dissolved in a minimum 
volume of water, was loaded onto the Sep-Pak column which was then washed with water (2-3 column volumes) 
to remove the unwanted salts. The product was then eluted with an appropriate solvent system, typically 1:1 
CH 3 CN/H 2 0,CH 3 CN, and/or methanol. Th organic solv nt component was r m v d in vacuo and the r suiting 

55 aqueous solution lyophilized to giv th f inal product 
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EXAMPLE 4 

Preparation of Compound 229 

5 A three liter 3-necked flask was fitted with a condenser, nitrogen inlet and overhead mechanical stirring 

apparatus. The flask was charged with pulverized A82846B acetate salt (20.0 g, 1 .21 x 10-3 mol) an<j methanol 
(1000 mL) under a nitrogen atmosphere, ^-chlorobiphenylcarboxaldehyde (2.88 g, 1.33 x 10-2 mol, 1.1 e q.) 
was added to this stirred mixture, followed by methanol (500 mL). Finally, sodium cyanoborohydride (0.84 g, 
1 .33 x 10- 2 md, 1.1 eq.) was added followed by methanol (500 mL). The resulting mixture was heated to reflux 

10 (about 65°C). 

After 1 hour at reflux, the reaction mixture attained homogeneity. After 25 hours at reflux, the heat source 
was removed and the clear reaction mixture was measured with a pH meter (6.97 at 58.0°C). 1 N NaOH (22.8 
mL) was added dropwise to adjust the pH to 9.0 (at 54.7°C). The flask was equipped with a distillation head 
and the mixture was concentrated under partial vacuum to a weight of 322.3 grams while maintaining the pot 
15 temperature between 40-45°C. 

The distillation head was replaced with an addition funnel containing 500 mL of isopropanol (IRA). The IPA 
was added dropwise to the room temperature solution over 1 hour. After approximately 1/3 of the IPA was add- 
ed, a granular precipitate formed. The remaining IPA was added at a faster rate after precipitation had com- 
menced. The flask was weighed and found to hold 714.4 grams of the IPA/methanol slurry. 
20 The flask was re-equipped with a still-head and distilled under partial vacuum to remove the remaining 
methanol. The resulting slurry (377.8 g) was allowed to chill in the freezer overnight The crude product was 
filtered through a polypropylene pad and rinsed twice with 25 mL of cold IPA. After pulling dry on the funnel 
for 5 minutes, the material was placed in the vacuum oven to dry at 40°C. Alight pink solid (22.87 g (theory = 
22.43 g)) was recovered. HPLC analysis versus a standard indicated 68.0% weight percent of Compound 229 
25 (4-[4-chlorophenylJbenzyl-A82846B] in the crude solid, which translated into a corrected crude yiejd of 69.3%. 

The products of the reaction were analyzed by reverse-phase HPLC utilizing a Zorbax SB-C18 column 
with ultraviolet light (UV; 230 nm) detection. A 20 minute gradient solvent system consisting of 95% aqueous 
buffer/5% CH 3 CN at time=0 minutes to 40% aqueous buffer/60% CH 3 CN at time=20 minutes was used, where 
the aqueous buffer was TEAP (5 ml CH 3 CN, 3 ml phosphoric acid in 1000 ml water). 

30 

EXAMPLE 5 

Table 7 summarizes the preparation and certain physical characteristics of the exemplified compounds. 
The yield of the product was calculated using the amount of the formula II compound as the limiting reagent 
35 The following terms are found in Table 6 and are defined here. "Method" refers to the method of synthesis as 
described in Examples 1 and 2, or 3. "Reagent Equivalents" refers to the molar equivalents of the aldehyde 
and reducing agent relative to the formula II compound. "FAB-MS (M+3H)" refers to Fast atom bombardment- 
mass spectrometry. 

40 
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TABLE 7 











Reagent 


i 




Yield 


. Method/ 


Equivalents 


I FAB-KS 


No. 


(%) 


DMP: MeOHl (aldehyde/ 


(M+3H> 










W&BH3CN) 


• 

i 


1 


28 


A/1 


:1 


1.7/6.9 


i 1733* 


2 


45 


A/1 


:1 


1 1.7/6.9 


\ 1760 


3 


28 


A/1 


:1 


I 1.8/7.6 


1732** 


4 


20 


A/0 


:1 


1.8/6.1 


j 1776*** 


5 


30 


A/0 


:1 


1.8/6.1 


1 1790 


6 


10 


A/0 


:1 


1.8/6.1 


! 1768*** 


7 


55 


A/0 


:1 


! 1.8/6.1 


1 1740*** 


8 


16 


A/0 


:1 


1.8/6.1 


1 1826 


9 


32 


A/0 


:1 


1.8/6.1 


; 1764*** 


10 


6 


A/0 


:1 


1.8/6.1 


1868 


11 


38 


A/0 


:1 


1.8/6.1 


1784 


12 


46 


A/0 


:1 


1.8/6.1 


i 1940 


13 


32 


A/0 


•1 


1.8/6.1 


1783** 


14 


5.4 


A/1 


:1 


1.9/4.2 


1859 


15 


42 


A/0 


1 


1.8/6.1 


1763 


16 


39 


1 A/0 


:1 


1.8/6.1 


1807** 


17 


41 


A/0 


:1 


1.8/6.1 


1798 


18 


27 


! A/0 


:1 


1.8/6.1 


1817 


19 


30 


A/0 


:1 


1.8/6.1 


1739 


20 


5 


• A/1 


:1 


1.8/1.8 


1775* 


21 


11 


A/1 


:1 


1.8/1.8 


1872* 


22 


8 


A/1 


:1 


1.8/1.8 


1829** 


23 


ND 


A/0 


:1 


1.8/3.6 


1888*** 


24 


34 


A/0 


:1 


1.7/2.5 


1685 


25 


31 


A/0 




1.8/1.6 


1779 


26 


30 


A/0 


1 


1.7/2.5 


1685 


27 


19 


A/0 


1 


1.8/2.5 


1734** 


28 


35 


A/0 


1 


1.6/1.6 


1735 


29 


39 


A/0 


1 


1.6/1.6 


1785** 


30 


29 


A/0 


1 


1.6/1.6 


1734** 


31 


11 


A/0: 


l 


1.7/2.5 


1684** 


32 


28 


A/0. 


1 


1.5/1.6 


1771** 


33 


ND 


A/1. 


1 


1.8/1.8 


1789 


34 


ND 


A/Is 


1 


1.8/1.8 


1836 


35 


ND 


A/1: 


1 


1.8/1.8 


1785 


36 


ND 


A/1: 


1 


1.8/1.8 


183$ 


37 


31 


A/0 


1 


1.5/1.5 


1752*** 


2* . 


16 ■ 


A/0 


1 


1.5/1.6 


1709 


39 


46 


A/0. 


1 


1.5/1.5 


1773 


40 


2S 


A/1 


1 


1.8/1.8 


1846* 


41 


46 


A/0 


1 


1.5/1.5 


1729 


42 


53 


A/0 




1.51.5 


1780 


43 


22 


A / 0 


I 


1.1.1.5 


* » * 


44 


42 


A-'C 




1.5/1.5 


1749 
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TABLE 7 





i 


! 






1 


Compound 




j Method/ 


Equivalents 


FAB "MS 


MO • 




CMP : MeOH 


| i&iQetnyQ*/ 














i 

! 

! 


45 


i 50 


A/0 


:1 


i 1.1/1.5 


1841 


46 


! 38 


A/0 


:1 


! 1.1/1.5 


1850 


47 


j 40 


A/0 


:1 


1.5/1.5 


j 1687 


48 


| 22 


A/0 


:1 


1.5/1.5 


j 1728*** 


49 


44 


A/0 


:1 


1.5/1.5 


; 1776*** 


50 


32 


A/1: 


10 


i 2.0/1.5 


j 1774 


51 


32 


A/0 


:1 


\ 1.5/1.5 


j 1820 


52 


31 


A/0 


:1 


1.5/1.5 


! 1819** 


53 


t 43 


A/0 


:1 


1.5/1.5 


1896 


54 


4 


A/1 


:1 


1.8/1.8 


1789 


55 


1 21 


A/0 


:1 


1.5/1.5 


1767 


56 


20 


A/0 


:1 


1.1/1.5 


1741 


57 


29 


A/0 


:1 


1.5/1.5 


1820** 


58 


22 


A/0 


^ 


1.5/1.5 


1727 


59 


ND 


A/1 


:1 


1.8/1.8 


1803 


60 


33 


A/0 


:1 


1.1/1.5 


1777** 


61 


24 


A/0 


:1 


1.1/1.5 


1723 


62 


ND 


A/1 


:1 


1.8/1.8 


1789** 


63 


ND 


A/1 


:1 


1.8/1.8 


1789** 


64 


30 


A/0 


:1 


1.5/1.5 


1805 


65 


24 


A/0 


:1 


1.1/1.5 


1763 


66 


17 


A/0 


:1 


1.1/1.5 


1704*** 


67 


22 


A/0 


:1 


1.1/1.5 


1766*** 


68 


ND 


A/1 


:1 


1.8/1.8 


1802 


69 


ND 


A/1 


:1 


1.8/1.8 


1803 


70 


44 


A/0 


:1 


1.1/1.5 


1821 


71 


4 


A/0 


.1 


1.1/1.5 


1796*** 


72 


32 


A/0 


1 


1.5/1.5 


1750*** 


73 


ND 


A/1 


1 


1.8/1.8 


1753 


74 


17 


A/0 


1 


1.1/1.5 


1815 


75 


23 


A/0 


1 


1.5/1.5 


1806*** 


76 


16 


A/1 


1 


1.8/1.8 


1711 


77 


ND 


A/1 


1 


1.8/1.8 


1742 


78 


5 


A/1 


1 


1.8/1.8 


1728 


79 


ND 


A/1 


1 


1.8/1.8 


1783** 


80 


46 


A/0 


1 


1.5/1.5 


1843**** 


81 


52 


A/0 


1 


1.5/1.5 


1844*** 


82 


29 


A/0: 


1 


1.5/1.5 


1726*** 


83 


7 


A/0- 


1 


1.5/1.5 


1798** v 


84 


8 


A/0- 


1 : 


1.5/1.5 


1700 


85 


30 


A/0- 


1 


1.5/1.5 


1775 


86 


45 


A/0: 


1 


1.5/1.5 


1809 


87 


42 


A/0 


1 


1.1/1.5 


1854** 


88 


36 


A/0 


1 


1.1/1.5 


1854** 
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TABLE 7 







! 
1 

i 


Reagent 


! 


Compound 


iie la 


! Mat hod/ 


Equivalents 


FAB -MS 


Iff** 
WO • 


t 


CBP: MeOB! (aldehyde/ 


(M+3H) 






i 


N&BH3CN) 


I 


89 


43 


A/l:l 


1.8/1.8 


1711 


90 


13 


• A/l:l 


1.8/1.8 


1787 


91 


20 


i A/l:10 


1.5/1.5 


! 1759** 


92 


23 


\ A/ 1:10 


1 1.5/1.5 


> 1777 
A till 


93 


H £ 


i 

A/0:1 


1 1.5/1.5 


1 O *3 ~i 


Q >1 


/l 1 
fl 1 


! A/0:1 


1.1/1.5 


1854** 


Q 5 

7 D 


A Q 


A/0:1 


! 1 1 J 1 5 


1789** 




J * 


A/0:1 


X . X J X . J 


lb 3 I 


9 / 


42 


A/ i : 1U 


1.5/1.5 


J 1773** 


98 


31 


! A/0:1 


1/1.5 


I 1805 


99 


ND 


A/l:l 


j 1.8/1.8 


1770** 


100 


ND 


A/l:l 


I 1.8/1.8 


1787 


101 


34 


A/l:l 


1 1.19/1.8 


1761 


102 


1 41 


A/0:1 


1.5/1 .5 


1805 


103 


37 


A/0:1 


1/1.5 


j 1788*** 


104 


! 34 


A/0:1 


1.1/1.5 


; 1819** 


105 


ND 


I — — 

A/1 :1 


1.7/2.0 


1838* 


106 


! 

I ND 


A/1 :1 


1.7/2.0 


1844 


107 


| ND 


A/l:l 


1.1/1.1 


! 1802 


106 


ND 


A/0 : 1 


1.8/1.8 


; 1791-- 


109 


ND 


A/U : 1 


1 .8/1 . 8 


! 1789 


110 


15 


IS / ft . 1 

A/U : 1 


1.1/1.5 


1881 


111 


ND 


A/ 1 : 1 


1.8/1.8 


1843 


112 


16 


A / 1 . 1 

A/1 : 1 


1.8/1.8 


1764 


113 


45 


A/ u : i 


1 1/1 c 
1.1/1.3 


1805** 


114 


52 


A/ U : 1 


1 1/1 C 
1.1/1.? 


1888** 


115 


39 


A/0:1 


1 .1/1 . 5 


1791 


116 ; 


ND 


A/1 :1 


1.8/2.0 


1834 




29 


A/0:1 


1.5/1.7 


1803** 


— 1 

118 


28 


A/0:1 


2/1.5 


1765** 


119 


41 


A/0:1 


1/1.5 




120 


38 


A/0:1 


1.1/1.5 




151 ' 

X £ X 


4 1 


A/0:1 


1.1/1.5 


1700 


122 j 


24 


A/l:l 


1.8/2.6 




123 I 


55 j 


A/0:1 


1.1/1.5 


1795** 


124 5 


17 ! 


A/1: 10 


3/1.5 ! 


1781** 


L25 [ 


36 


A/0:1 


1.5/1.8 


1841 


126 | 


26 


A/0:1 


1.6/1.8 


1818 


127 j 


54 


A/0:1 


1.1/1.5 


1810 


128 


34 ! 


A/0:1 


1.4/1.3 


1831 


129 


ND 


A/l:l 


1.4/1.3 


1780 


130 


4 


A/0:1 


1.1/1.5 


1795** 


131 


42 


A/0:1 


1.1/1.5 


1334** 
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TABLE 7 



I 












x mm 


Method/ 


SmiitMlABtl 


FAB -MS 


i 




DHP r MeOH 


(aldehyde/ 


(M+3H) 


! 






NaBH3CN ) 




132 


49 


A/0:1 


1-1/1.5 


1843 


133 


41 


A/0:1 


1.1/1.5 


1855 


134 


30 


A/0:1 


1.1/1.5 


1801** 


135 


ND 


A/l:l 


1.8/1.8 


1779 


136 


ND 


A/l:l 


1.8/1.8 


1699 


137 


ND 


A/l:l 


1.8/1.8 


1760 

— ■ 


138 


ND 


A/l:l 


1.8/1.8 


1741 

— 


139 


13 


A/l:10 


2.4/1.5 


1749** 


140 


11 


A/l:10 


2.9/1.5 


1750* 


141 


ND 


A/l:l 


2.3/5.3 


1742 


142 


ND 


A/l:l 


2.5/5.4 


1326 


143 


ND 


A/l:l 


1.8/1.8 


1861 


144 


ND 

£^ , 


A/1 : 1 


1.5/1.5 


1922 


145 


ND 


A/1 : 1 


1.1/1.1 


1716 


146 


ND 


A/1 : 1 


1.35/1.8 


1780* 


147 


ND 


A/1 :1 


1.5/1.8 


1769 


148 


31 


A/1:10 


3/1.5 


1857 


149 


18 


A/0;1 


1.1/1.5 


1777 


150 


22 


A/l:l 


2/4.8 


1803 


151 


ND 


A/l:l 


1.8/1.8 


1760 


152 


ND 


A/X:l 


1.8/1.8 


1826**** 


153 


22 


A/1: 10 


2.5/1.6 


1782 


154 


ND 


A/l:l 


1.8/1.8 


1780 


155 


13 


A/0 : 1 


1.6/1.6 


n *7 c a 

1768 


156 


41 


A/ 1 : 9 


1.2/1 . 6 


1788 




Q 


A/1 • 1 

t\f X . X 


2 7/54 


1810 


X J© 


un 


A/1 • 1 

A/ X . X 


i a i a l 

X - O / ** . X 


1854 


ICQ 


i J 


A/ 1 . J 


1/1 


1 807 


160 


13 


A/1 : 9 


t\ OC / I c 

0 . y z>/ 1 . b 




161 


ND 


A/ 1 : 1 


1.8/1.8 


1690 


162 


ND 


A/1 : 1 


3 . 1/6.9 


1804 


163 


ND 


A/1 : 1 


1 .9/5.3 


1854 


164 


ND 


A/l:l 


1.8/1.8 


1772 


165 


21 


A/l:l 


2.0/4.9 


1810 


166 


20 


A/l:l 


2.0/6.2 


1870 


167 


23 


A/l:l 


1.8/4.1 


1914 


168 


ND 


A/l:l 


1.8/1.8 


1737 


169 


15 


A/l:l 


1.8/4.1 


1700 


170 


39 


A/0:1 


1.2/1.1 


1728 


171 


32 


A/0:1 


1.2/1.5 


1729** 


172 


11 


B/l:l 


2.2/4.8 


1755** 


173 


51 


A/1 :9 


1.3/1.7 


1909 


174 


35 


A/1 :9 


1.5/1.6 


1316 
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TABLE 7 





i 
l 

1 


£ 
! 


j Reagent 


! 


Compound 


I Yield 


I Method/ 


Equivalents 


! FAB -MS 


No* 


i (%) 


-DMF: MeOHl (aldehyde/ 


| (M*3H) 




i 

| 




( NaBH3CN) 

! 


I 


175 


; 22 


j B/l:l 


1.9/6.2 


1742 


176 


1 21 


j B/l:l 


1 1.8/6.1 


1 

I 1782 


177 


ND 


| A/ 1 : 1 


3.6/1.8 


i — 

! 1774 


178 


i 33 


A/1: 9 


! 1.4/1.7 


i 

j 1788** 


1 "7 ft 

179 


| 22 


i B/l:l 


i 1.8/3.8 


j 1748 t 


180 


\ — — 


A/1 : 1 


1.1/1.3 


: 1591*** 


181 


\ 14 


A/l:l 


: 1.1/1.3 


1617 


182 


! 17 


1 

j A/0:1 


! 1.6/6.3 


1725 


183 


i 17 


i A/0:1 


. 1.6/6.3 


| 1691** 


184 


8 


A/0:1 


i 1.6/6.26 


j 1707** 


185 


21 


A/1 : 1 


1.1/3.0 


! 1725** 


186 


8 


A/1 : 1 


> 

! 1.1/3.0 


j 1630** 


187 


16 


A/ 1.1 


I : — „ ^ ^ 

! 1.6/3.0 


j 2110** 


188 


6 


A/1.1 


« 

1 1.5/5.0 


2976** 


189 


20 


A/l:10 


1/1.2 


1747** 


190 


9 


A/l:10 


1.5/1.5 


1716 


191 


18 


B/l:l 


1.8/4.1 


1771** 


192 


11 


A/0;1 


ND/1.8 


1738 


193 


24 


A/l:10 


2.0/1.5 


1820** 


194 


27 


A/1 :10 


2.0/1.5 


1821 I 


195 


18 


B/l:l 


1.6/3.6 


1798 


196 


18 


B/l:l 


1.8/3.9 


' 1754 


197 


35 


B/l:l 


1.5/3.5 


1810 


198 


14 

— 


1 

B/l:l 


i — — — ■ 
1.5/3.7 


1784 


■ _ 

199 


ND 


8/1:1 


1.5/2.8 


1772 


200 


11 


B/l:l 


1.5/3.7 


1828 


201 


14 


8/1:1 


1.8/6.3 


1873** 


202 


7 


B/l :1 


1.3/5.9 


1889** 


203 


15 


A/0:1 


1.1/1.1 


1843 


204 


16 


B/l :1 


2.0/5.6 


1746 : 


205 


23 


0/1:1 


1 . 8/ J .7 


1732 | 


206 


11 


A/0:1 


1.1/1.1 


1777 


207 


11 


B/l:l 


1.6/4.2 


1813** 


208 


26 


8/1:1 


1.9/3.9 


1703 


?no. 
&vy 


Oft 


A/l:l 


1.0/1.6 


1774 


210 


35 


A/0:1 


1.0/1.0 


1788 


211 


26 


A/0:1 


1.3/1.8 


1777 


212 


48 


A/l:l 


1.1/3.1 i 


1849** 


213 


— 56— ! 


A/l:l 


1.0/3.6 I 


1849** 


214 


» j 


B/l:l 


1.9/1.9 i 


1732 


215 1 


35 ! 


A/0:1 1 


1.3/1.8 


1820*** 


216 1 


31 


A/0:1 ! 


1.3/1.3 


1828*** 


217 


12 


B/l :1 


2.0/2.1 


1676 


218 


24 


A/l:10 ; 


1.2/1.5 


1766*** 
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TABLE 7 



5 



10 



20 



25 



30 



40 





i 


! 




Reagent 




Compound 


\ Yield 


! Method/ 




FAB -MS 


Ho. 


{%) 


DKF: MeOH 


i (aldehyde/ 


(M43H) 




! 
! 


i 
1 




| MaBH3CN) 




219 


1 24 


1 A/1 


:1 


1 1.4/3.5 


♦ 1860 


220 


21 


1 A/0 


•1 


1 .3/1.8 


1785 


221 


i 42 


• A/0 


.1 


1.3/1.8 


! 1787 


222 


20 


A/0 


,1 


E 1.1/1.1 


* 1787 


223 


! 32 


' A/1 


1 


2.4/4.5 


S 1817** 


224 


! 36 


A/1 


1 


1.6/5 .6 


! 1773** 


225 


ND 


A/0 




1.1/1.1 


1787 


226 


28 


A/1 


1 


1.5/3 .0 


1766* 


227 


22 


A/1 


1 


1.2/3.7 


1777** 


228 


21 


A/0 : 


1 


1/1.1 


1848** 




16 


A/0 . 


1 


1/1.2 


' 1793 


970 

A J V 


97 


A/0 : 


1 


1 1/1 ft 
X.J/ X . o 


1838*** 




1 36 


A/0; 


1 


i 7/1 a 

X.J/ x . o 


1 7 8 5 * 


0 7 9 


7 9 


A/1 : 


1 


1 ft t A 


i ftdfi 
1 xouo 


Zjj 


j 


A/1: 


1 


11/77 

X . X / 1 - J 


1 fi7fl 


91 A 




B/1: 


1 


1 ^ /7 ^ 


X O J Q 


97Q 


15 


B/1: 




1 4 /A ft 


■ 1 7^n 


4S JO 


i 4 


B/1: 


1 


1 A / 7 


X O X 7 


977 


! 14 


A/0: 


1 


11/11 

X » X / X . X 




1 7ft7 
X t o / 


97ft 


1 25 


B/0: 


, 

1 


1 1/1 1 

X . X / X . X 


i 1771 
! x / / x 


239 


22 


B/1: 


1 


1.6/1.5 


' 1810 


240 


f 4.7 


A/1: 


60 


1.2/1.1 


: i8io*** 


241 


24 


B/1: 


1 


1.1/2.5 


1779** 


242 


N.D. 


A/1: 


50 


1.1/1.2 


1787 


243 


20 


A/0: 


1 


1.1/1.1 


1790 


244 


24 


C/0: 


1 


1.1/1.1 


1808 


N.D.= Not 


determined 








*M+H 










**M+2H 










***M+4H 










****M+6H 











EXAMPLE 6 

45 

Capsule Formulation 

Capsules containing 250 mg of Compound 2 are prepared using the following ingredients: 



50 


Ingredient 


Weight 




Compound 2 HCI salt 


255.4 mg 




Corn starch f lowable powder 


150 mg 


55 


Corn starch 


144.6 mg 



Compound 2 (HCI salt form, 255.4 mg), corn starch f lowabl powd r (1 50 mg) and corn starch (144.6 mg) are 
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bl nded in a suitable mixer until homogenous. The mixture is us d to fill a hard gelatin capsule to a n t fill 
w ightof550mg. 

EXAMPLE 7 

Capsule Formulation 

Capsules containing 250 mg of Compound 229 are prepared using the following ingredients: 



10 


Ingredient 


Weight 




Compound 229 HCI salt 


255.4 mg 




Corn starch f lowable powder 


150 mg 


15 


Corn starch 


144.6 mg 



Compound 2 (HCI salt form, 255.4 mg), corn starch f lowable powder (150 mg) and corn starch (144.6 mg) are 
blended in a suitable mixer until homogenous. The mixture is used to fill a hard gelatin capsule to a net fill 
weight of 550 mg. 

20 

EXAMPLE 8 

Suspension Formulation 

25 A sterile insoluble form of compound 2 is milled or screened to a particle size suitable for suspension. This 

particulate material is suspended in the following vehicle: 





Ingredient 


Weight 


30 


Lecithin 


1% 




Sodium citrate 


2% 




Propylparaben 


0.015% 


35 


Distilled water 


q.s. to desired volume 



EXAMPLE 9 

40 Suspension Formulation 

A sterile insoluble form of compound 229 is milled or screened to a particle size suitable for suspension. 
This particulate material is suspended in the following vehicle: 



45 


Ingredient 


Weight 




Lecithin 


1% 




Sodium citrate 


2% 


50 


Propylparaben 


0.015% 




Distilled water 


q.s. to desired volume 
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EXAMPLE 10 

Tablet Formulation 

Tablets containing 250 mg of compound 2 are prepared with the following composition: 



ingredient 


Weight 


Lecithin 
Sodium citrate 
Propylparaben 
Distilled water 


1% 
2% 

0.015% 

q.s. to desired volume 



EXAMPLE 11 

Tablet Formulation 

Tablets containing 250 mg of compound 229 are prepared with the following composition: 



Ingredient 


Weight 


Lecithin 
Sodium citrate 
Propylparaben 
Distilled water 


1% 
2% 

0.015% 

q.s. to desired volume 



EXAMPLE 12 

Tablet Formulation 

Tablets containing 250 mg of compound 2 are prepared with the following composition: 



Ingredient 


Weight 


Compound 2 HCI salt 


255.4 mg 


Microcrystalline cellulose 


101.1 mg 


Croscanmellose sodium 


12.0 mg 


Providone 


12.0 mg 


Magnesium stearate 


3.0 mg 


Stearic acid 


4.0 mg 


Purified water 


0.16 ml 



EXAMPLE 13 

Tablet Formulation 

Tablets containing 250 mg of compound 229 are prepared with the following c mposition: 
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weignt . 


C m pound 229 HCI salt 


255.4 mg 


Microcrystalline cellulose 


101.1 mg 


Croscarmellose sodium 


12.0 mg 


Providone 


12.0 mg 


Magnesium stearate 


3.0 mg 


Stearic acid 


4.0 mg 


Purified water 


0.16 ml 



Claims 

1 . A compound of the formula: 



HO 




or salt thereof, wherein: 

X and Y are each independently hydrogen or chloro; 

R is hydrogen, 4-ep/-vancosaminyl, actinosaminyl, or ristosaminyl; 

R 1 is hydrogen, or mannose; 

R2 is -NH2, -NHCH 3 , or-N(CH 3 )2; 

R 3 is -CH 2 CH(CH 3 ) 2 , [p-OH, n>CI)phenyl, p-rhamnose-phenyl, [p-rhamnose-galactose]phenyl, fp- 
galactose-galactose]phenyl, or [p-CH 3 0-rhamnose]phenyl; 

R 4 is -CH2(CO)NH 2 , benzyl, [p-OH]phenyl, or [p-OH, m-CI]phenyl; 
R 6 is hydrogen, or mannose; 

R 6 is 4-ep*-vancosaminyi, L-acosaminyi, L-ristosaminyi, or L-actinosaminyi; 
R 7 is (C r C 16 )alkenyl, (C 2 -C 12 )alkynyl, (C r C 12 alkyl^R,,, (C,-C 12 alkyi)-halo, (C r Ce alkenyl)-Re. (02- 
Ce alkynylJ-Re, (0,-0,2 alkyl)-0-Re, and is attached to the amino group of R 6 ; 
R 8 is selected from the group consisting of: 
a) multicyclic aryl unsubstituted or substituted with on or more substituents ind p nd ntly selected 
from the group consisting of: 
(i) hydroxy, 
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(ii) halo, 

(iii) nitro, 

(Iv) (C r C e )alkyl, 

(v) (CVCeJalkenyl, 

(vi) (C r C 6 )alkynyl, 

(vii) (C,-C 6 )alkoxy f 

(viii) halo-(C r Ce)alkyl t 

(ix) halo-(C r C e )alkoxy, 

(x) carbo-(C 1 -C 6 )aikoxy > 

(xi) carbobenzyloxy, 

(xii) carbobenzyloxy substituted with (C r Ce)alkyl, (C r C e )alkoxy, halo, or nitro, 

(xiii) a group of the formula -SfO^R 9 wherein n' is 0-2 and R 9 is (CfCeJalkyl, phenyl, or phenyl 
substituted with (Cj-C^alkyl, (C r Ce)alkoxy, halo, or nitro, and 

(xiv) a group of the formula -C(O)N(R 10 ) 2 wherein each R 10 substituent is independently hydrogen, 
(C r C 6 )-aIkyl, (C r C e )-alkoxy, phenyl, or phenyl substituted with (C r C e )-alky1, (C r Ce)-alkoxy, halo, 
or nitro; 

b) heteroaryl unsubstituted or substituted with one or more substituents independently selected from 
the group consisting of: 

(i) halo, 

(ii) (C r Ce)alkyl. 

(iii) (Ci-CeJalkoxy, 

(iv) halo-td-CeJalkyi, 

(v) halo-(C r Ce)alkoxy, 

(vi) phenyl, 

(vii) thiophenyt, 

(viii) phenyl substituted with halo, (C r C e )alkyl, (C r C e )alkenyl, (d-CeJalkynyl, (d-CeJalkoxy, or ni- 
tro, 

(ix) carbo-(C r Ce)alkoxy, 

(x) carbobenzyloxy, 

(xi) carbobenzyloxy substituted with (C r Ce)alkyl, (d-Ce) alkoxyl, halo, or nitro, 

(xii) a group of the formula -S(0) n -R 9 as defined above, 

(xiii) a group of the formula -C(O)N(R 10 ) 2 as defined above, and 

(xiv) thienyl; 

c) a group of the formula: 



wherein A' is -OC(A2) r C(A2) r O-, -0-C(A2)2-0-,-C(A2) r O-, or -C(A2) 2 -C(A2) r C(A2) 2 -C(A2) 2 - l 
and each A 2 substituent is independently selected from hydrogen, (C r C 6 )-alkyf , (C r C 6 )alkoxy, and 
(C 4 -C 10 )cycloalkyl; 

d) a group of the formula: 



wherein p is from 1 to 5; and 

R 11 is independently selected from the group consisting of: 

(i) hydrogen, 

(ii) nitro, 

(iii) hydroxy, 

(iv) halo, 

(v) (C r C 8 )alkyl. 
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(vi) (C r C B )alkoxy, 

(vii) (Cg-CJalkyn 

(viii) (CrCsJalkynyl, 

(ix) (CrC 12 )alkoxy, 

(x) (Ci-CaJalkoxy substituted with (C r C 3 )alkoxy, hydroxy, halofCVC^alkoxy, or (C r C 4 )alkylthk>, 

(xi) (CrCsJalkenyloxy, 

(xii) (C r C 13 )alkynyloxy 

(xiii) halo-(C r Ce)alkyt, 

(xiv) halo-(C r C 6 )alkoxy, 

(xv) (C r Ce)alkylthio, 

(xvi) (C2-C 10 )alkanoyloxy, 

(xvii) carboxy-(C2-C 4 )alkenyl t 

(xviii) (C r C 3 )alkylsulfony1oxy, 

(xix) carboxy-JCi-C^alkyi, 

(xx) N-[di(C r C 3 )-alkyl]amino.(C r C3)alkoxy, 

(xxi) cyano-(C r C 6 )alkoxy, and 

(xxii) diphenyi-(C r Ce)alkyt, 

with the proviso that when R 11 is (C r C 8 )alkyl, (C,-C 8 )alkoxy, or halo, p must be greater or equal to 2, 
or when R 7 is (C r C 3 alkyl)-R 8 then R 11 is not hydrogen, (C^CgJalkyi, (C r C 8 )alkoxy, or halo; 
e) a group of the formula: 



wherein q is 0 to 4; 

R 12 is independently selected from the group consisting of: 

(i) haio, 

(ii) nitro, 

(iii) (C-CeJalkyl, 

(iv) (C,-C 6 )alkoxy, 

(v) halo-tC-CeJalkyl. 

(vi) halo>(C r C 6 )alkoxy. and 

(vii) hydroxy, and 
(vii) (C r C 6 )thioalkyi; 

r is 1 to 5; provided that the sum of q and r is no greater than 5; 
Z is selected from the group consisting of: 

(i) a single bond, 

(ii) divalent (C r Ce)alkyl unsubstituted or substituted with hydroxy, (C 1 -C e )alky1, or (C r Ce)alkoxy, 

(iii) divalent (C r Ce)aIkenyt, 

(iv) divalent (CVCJalkynyt, or 

(v) a group of the formula -(C(R 14 )2)s-R 16 - or -R 16 -(C(R 14 )2) 8 -. wherein s is 0-6; wherein each R 14 
substituent is independently selected from hydrogen, (C r C e )-alkyl, or (C 4 -C 10 ) cycloalkyi; and R 15 
is selected from -O-, -S-, -SO-, -SO r , -SO r O-, -C(0)-, -OC(O)-, -C(0)0. -NH-, -N(C 1 -C e alkyl)-, 
and -C(0)NH-, -NHC(O)-, N=N; 

R 13 is independently selected from the group consisting of: 

(i) (C 4 -C 10 )heterocyciyl, 

(ii) heteroaryl, 

(iii) (C 4 -C 10 )cyctoaikyi unsubstituted or substituted with (C 1 -C 6 )aikyi, or 

(iv) phenyl unsubstituted or substituted with 1 to 5 substituents independently selected from: halo, 
hydroxy, nitro, (C r C 10 ) alkyl, (C,-C 10 )alkoxy, halo^CVC^alkoxy, halo-fCVC^alkyl, (CVC 3 )aikoxy- 
ph nyl, phenyl, phenyl-((VC 3 )alkyl, (C r C 6 )alkoxyphenyl, phenyl-(C r C 3 )alkynyl, and (Ci-CeJalkyl- 
ph nyl; 

f)(C 4 -C 10 )cycloalkyt unsubstituted or substituted with one or more substitu ntsind p nd ntlys lected 
from the group consisting of: 




(i) (C r Ce)alkyi, 
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(ii) (C r Ce)alkoxy, 

(iii) (C^CeJalk nyl, 

(iv) (C r C 6 )alkynyl, 

(v) (C 4 -C 10 )cycloalkyl, 

(vi) phenyl, 

(vii) phenylthio, 

(viii) phenyl substituted by nitro, halo, (CVC^alkanoyloxy. or carbocydoalkoxy, and 

(ix) a group represented by the formula -Z-R 13 wherein Z and R 13 are as defined above; and 
g) a group of the formula: 

<R " )u 

wherein 

A 3 and A 4 are each independently selected from 

(i) a bond, 

(ii) -O-, 

(iii ) -S(0)r, wherein t is 0 to 2, 

(iv) -C(R 17 )2-, wherein each R 17 substituent is independently selected from hydrogen, (C r C 6 )alkyi, 
hydroxy, (CVCeJalkyl, (C r C 6 )alkoxy, or both R 17 substituents taken together are O, 

(v) -N(R 18 ) 2 -, wherein each R 18 substituent is independently selected from hydrogen; (C r C 6 )alkyi; 
(C r C 6 )alkenyl; (C r C 6 )alkynyl; (C 4 -C 10 )cycloalkyl; phenyl; phenyl substituted by nitro, halo, (C r 

, Ce)alkanoyloxy; or both R 18 substituents taken together are (C 4 -C 10 )cycloalkyl; 
R 16 is R 12 or R 13 as defined above; and 
u is 0-4. 

A compound of the formula: 




or salt thereof, wherein: 

X and Y are each independently hydrogen or chloro; 

R is hydrogen, 4- pi-vancosaminyl, actinosaminyl, or ristosaminyl; 

R 1 is hydrogen, or mannose; 

R 2 is -NH 2 , -NHCH 3 , or-N(CH 3 )2; 

R 3 is -CH 2 CH(CH 3 ) 2 , phenyl, [p-OH,m-CI]phenyl, p-rhamnose- phenyl, or [p-rhamnose-galac- 
tose]phenyl; 
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R 4 is -CH 2 (CO)NH 2 , benzyl, [p-OH]phenyl, or [p-OH, m-CI]ph nyl; 
R 5 is hydrogen, or mannos ; 

R 6 is 4- p/'-vancosaminyl, L-acosaminyt, L-ristosaminyl, or L-actinosaminyl; 
R 7 is -(CHJn-R* or -C(CH 3 )CH-R 8 , and is attach d to the amino group of R«; 
n is 1-10; 

R8 is selected from the group consisting of: 

a) multicyclic aryl unsubstituted or substituted with one or more substituents independently selected 
from the group consisting of: 

(i) hydroxy, 
(H) halo. 

(iii) nitro, 

(iv) <C r C 6 )alkyl. 

(v) (C r C 6 )aIkenyl. 

(vi) (C r C e )alkynyl, 

(vii) (CVCeJalkoxy, 

(viii) haio-^rCe^lkyi, 

(ix) halo-(C,-C e )alkoxy, 

(x) carbo-(C r C 6 )alkoxy, 

(xi) carbobenzyioxy, 

(xii) carbobenzyioxy substituted with (Ct-CeJalkyI, (C r C 6 )alkoxy, halo, or nitro, 

(xiii) a group of the formula -S(0) n ,-R», wherein n' is 0-2 and R» is (C r C 6 )alkyl, phenyl, or phenyl 
substituted with (C r C 6 )alkyl, ((^-C^alkoxy, halo, or nitro, and 

(xiv) a group of the formula -C(O)N(R 10 ) 2 wherein each R 10 substituent is independently hydrogen, 
(C^CeJ-alkyl, (C^CeJ-alkoxy, phenyl, or phenyl substituted with (C,-C 6 )-alkyl, (C-C^alkoxy, halo, 
or nitre* 

b) heteroaryl unsubstituted or substituted with one or more substituents independently selected from 
the group consisting of. 

(i) halo, 

(ii) (C r C 6 )alkyl, 
{iii) (d-CeJaikoxy. 

(iv) halo-td-^alkyl, 

(v) halo-(C r Ce)alkoxy, 

(vi) phenyl, 

(vii) thiophenyf, 

(viii) phenyl substituted with halo, (C r C 6 )alkyl, (C,-C 6 )alkenyl, (C r C 6 )alkynyl, (C r C 8 )alkoxy, or ni- 
tro, 

(ix) carbo-(C r Ce)alkoxy, 

(x) carbobenzyioxy, 

(xi) carbobenzyioxy substituted with (C r C 6 )alkyl, (C r C 6 ) alkoxy, halo, or nitro, 

(xii) a group of the formula -S(0)^R», as defined above, and 

(xiii) a group of the formula -C(O)N(R 10 ) 2 as defined above; 

c) a group of the formula: 



wherein A 1 is -OC(A2) r C(A2) r O-, -0-C(A2) r O-. -C^k-O. or -C(A2)2-C(A2) r C(A2) r C(A2) ri 
and each A2 substituent is independently selected from hydrogen, (C,-Ce)-alkyl, (C r C 6 )alkoxy, and 
{C 4 -C 10 )cycioa!kyi; 
d) a group of the formula: 
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wh r in p Is from 1 to 5; and 

R 11 is ind pendently selected from th group consisting f: 

(i) nitr , 

(ii) hydroxy, 

(iii) (C9-C 12 )alkyl. 

(iv) (C*-C 12 )alkoxy, 

(v) (C2-C 6 )alkenytoxy t 

(vi) halo-(C r C e )alkyl, 

(vii) halo-(C r C 6 )alkoxy, 

(viii) (C r d)alkylthio, 

(ix) (C r C 6 )a!kyny1. 

(x) (C r C 10 )alkanoyloxy v 

(xi) carboxy-(C2-C 4 )a!kenyl, 

(xii) (C r C 3 )alkylsulfonyloxy f 

(xiii) carboxy-(C r C 3 )alkyl, 

(xiv) (C r C 3 )alkoxy substituted with (C,-C 3 )alkoxy, hydroxy, halotd-C^alkoxy, or (C r C 4 )alkylthk>, 

(xv) N-[dKC 1 -C 3 )-alky1]amino-(C r C3)alkoxy, 

(xvi) cyano-ld-CeJalkoxy, 

(xvii) (C r C 12 )alkyl, (C r C 12 )alkoxy, or halo when p is greater or equal to 2, 

(xviii) diphenyKCVCeJalkyl. and 

(xix) hydrogen, (d-CeJalkyl, or (C r C 6 )alkoxy when n greater or equal to 4; 
e) a group of the formula: 



wherein q is 0 to 4; 

R 12 is independently selected from the group consisting of: 

(i) halo, 

(ii) nitro, 
(C r C 6 )alkyl, 

(iv) (C r C 6 )alkoxy, 

(v) halo-(C r C6)alkyl, 

(vi) halo-(C,-C6)alkoxy, and 

(vii) hydroxy, and 
(vii) (CrCythioalkyl; 

r is 1 to 5; provided that the sum of q and r is no greater than 5; 
Z is selected from the group consisting of: 

(i) a single bond, 

(ii) divalent (C r Ce)alky1 unsubstituted or substituted with hydroxy, (C r Ce)alkyl, or (C r C e )alkoxy, 

(iii) divalent (CrCeJalkenyl. 

(iv) divalent (C2-C 6 )alkyny1, or 

(v) a group of the formula -(C(R")2),-Ri6- or -R'MCJR 14 ^-, wherein s is 0-6; each R" substituent 
is independently selected from hydrogen, (C r C B )-alkyt t or (C 4 -C 10 ) cycloalkyl; and R 1 * j S selected 
from -O-, -S-, -SO-, -SCV, -SO r O-, -C(O)-, -OC(O)-, -C{0)0-, -NH-, -N(C r Ce alkyl)-, and -C(0)NH-; 

R 13 is independently selected from the group consisting of: 

(i) (C 4 -C 10 )heterocyclyl, 

(ii) heteroaryl, 

(iii) (C 4 -C 10 )cycloalkyl unsubstituted or substituted with (C r C 6 )alkyl, or 

(iv) phenyl unsubstituted or substituted with 1 to 5 substituents independently selected from: halo, 
hydroxy, nitro, (C r C 10 ) alkyl, (d-C^alkoxy, halo-(C 1 -C 3 )alkoxy, halo-(C 1 -C 3 )alkyl, (d-C 3 )alkoxy- 
ph nyl, ph nyl, phenyHd-CaJalkyl, (C,-Ce)alk xyph nyl, phenyl-(C r C 3 )alkynyl, and (C,-C 8 )alkyl- 
phenyl; 

0(C 4 -C 10 )cycloalkylunsubstitut dor substituted with on or more substituents indep ndently select d 
from the group consisting of: 
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(i)(C r Ce)alkyl, 
(KMCVCeJalk xy, 
(Hi) (C^CeJalk nyl, 

(iv) <C r C 6 )alkynyl, 

(v) (C 4 -Cio)cydoalkyl, 

(vi) phenyl, 

(vii) phenylthto, 

(viii) phenyl substituted by nitro, halo, (C r C 6 )alkanoyloxy, or carbocycloalkoxy, and 

(ix) a group represented by the formula -Z-R 13 wherein Z and R 13 are as defined above; and 
g) a group of the formula: 



A 3 and A 4 are each independently selected from 

(i) a bond, 

(ii) -O-, 

S(iii) -(OX-, wherein t is 0 to 2, 

(iv) -C(R 17 )2-, wherein each R 17 substituent is independently selected from hydrogen, (C r Ce)alkyi, 
hydroxy, (d-C^alkyl, (C 1 -C e )aIkoxy, or both R 17 substituents taken together are O, 

(v) -N(R 18 ) r , wherein each R 18 substituent is independently selected from hydrogen; (C r C 6 )alkyl; 
(Ci-CeJalkenyl; (C r C 6 )alkynyl; (QrCioJcycloalkyl; phenyl; phenyl substituted by nitro, halo, (C r 
CeJalkanoyloxy; or both R 18 substituents taken together are (C 4 -C 10 )cycloalkyl; 

Rie is R« or R 13 as defined above; and 



A compound of Claim 1 wherein R is 4-epi-vancosaminyl, R 1 is hydrogen, R 2 is NHCH 3> R 3 is 
CH 2 CH(CH 3 ) 2 . R 4 is CH 2 (CO)NH 2 . R 6 is hydrogen, R 6 is 4-epAvancosaminyl, and X and Y are CI. 

A compound of Claim 2 wherein R is 4-ep^vancosaminyl, R 1 is hydrogen, R 2 is NHCH 3 , R 3 is 
CH 2 CH(CH 3 ) 2 . R 4 is CH^COJNH* R 5 is hydrogen, R« is 4-ep^vancosaminyl, and X and Y are CI. 

The compound 4-[4-chlorophenyl]benzyl-A82846B. 

A pharmaceutical composition comprising a compound of Claim 1 to 5 or a pharmaceutically acceptable 
salt thereof, associated with one or more pharmaceutically acceptable carriers therefor. 

A pharmaceutical composition as claimed in Claim 6 for use in treating susceptible bacterial infections. 

A process for the preparation of a compound of any one of Claims 1 to 5 which comprises 
a) reacting in methanol at about 25°C to about 100°C under an inert atmosphere: 
i) a glycopeptide antibiotic of the formula: 
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wherein X and Y are each independently hydrogen or chloro; 

R is hydrogen, 4-epj-vancosaminyl, actinosaminyi, or ristosaminyl; 

R 1 is 4-epf-vancosaminyt, acosaminyl, ristosaminyi, 4-keto-vancosaminyl, or vancosaminyi; 

R 2 is hydrogen, or man nose; # 

R3 is -NH 2 , -NHCH 3 , or-N(CH 3 ) 2 ; 

R 4 is -CH2CH(CH 3 )2, Ip-OH,m-CI]phenyl, p-rhamnose- phenyl, [p-rhamnose-galactose]phe- 
nyl, [p-galactose-galactose]phenyl, or fp-CH 3 0-rhamnose]phenvl; 

R 5 is -CH 2 (CO)NH 2 , benzyl, |p-OH]phenyl, or [p-OH, m-CI]phenyl; 

R 6 is hydrogen, or man nose, with 
ii) an aldehyde corresponding to the group R 7 as defined in Claim 1 at about 25°C to about 100°C; 

b) continuing the reaction until formation of a Schiffs base; and 

c) reducing the Schiffs base by addition of a metal borohydride to the mixture at 25°C to about 1 00°C. 

A process for the preparation of a compound of any one of Claim 1 to 5 which comprises reacting in a 
polar solvent at about 25°C to about 100°C under an inert atmosphere: 
i) a glycopeptide antibiotic of the formula: 
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wherein X and Y are each ind p nd ntly hydrog n or chloro; 

R is hydrog n, 4-epJ-vancosaminyl, actinosaminyl, or ristosaminyl; 

R 1 is 4- pt-vancosaminyl, acosaminyl, ristosaminyl, 4-keto-vancosaminyl, r vancosaminyl; 

R 2 is hydrogen, or mannose; 

R 3 is -NH 2 , -NHCHa, or-N(CH 3 ) 2 ; 

R 4 is -CH2CH(CH 3 )2, lp-OH,m-CI]phenyl, p-rhamnose- phenyl, fp-rhamnose-gaiactose]phenyl, 
[p-gatactose-galactose]phenyi, or [p-CH 3 Orhamnose]phenyI; 

R 5 is -CH^COJNHz. benzyl, [p-OH]phenyl, or fp-OH, m-CI]phenyl; 

R 8 is hydrogen, or mannose, with 
il) an aldehyde corresponding to the group R 7 as defined in Claim 1 , in the presence of 
iii) a reducing agent selected from a metal borohydride, and a homogeneous or heterogeneous catalytic 
hydrogenation agent or agents; 

for a time sufficient to produce a compound of Claim 1 . 

10. The process of Claim 9 wherein the reducing agent is sodium cyanoborohydride, and the reaction is car- 
ried out for about 20 to 28 hours at a temperature of about 60°C to about 70°C. 

11. The process of Claim 9 wherein the aldehyde is 4'biphenylcarboxaldehyde. 
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